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@ Executive Summary

This document presents the Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP) for the Pre-Design
Investigation, Baseline Sampling, and Post-Injection Sampling of Installation Restoration Program Site 47,
Mercuric Nitrate Disposal Area, at the Naval Support Facility Indian Head (NSF-IH) in Indian Head, Maryland. The
location of NSF-IH and Site 47 are presented in Figure 1. CH2M HILL prepared this document under the
Department of the Navy, Naval Facilities Engineering Command (NAVFAC), Washington, Comprehensive Long-
Term Environmental Action Navy 8012 Program, Contract N62470-11-D-8012, Contract Task Order JUO5, for
submittal to NAVFAC Washington, the U.S. Environmental Protection Agency, and the Maryland Department of
the Environment. This document has been developed using the framework of the Navy’s Tier It UFP-SAP.

At Site 47, mercuric nitrate was reportedly used from 1957 to 1965 in Building 856 as a catalyst in the production
of missile propellant and was disposed of at a location near the southeast corner of the building. Carbon
tetrachloride (CT) was also used at the site, presumably as an inerting agent to keep the explosives dry, and may
have been poured into drains or stored in drums that may have leaked. Several investigations, including a
remedial investigation, have been completed at the site. In addition, a bench-scale study and a pilot study were
performed to assess the viability of the selected remedy in the Record of Decision for the shallow groundwater -
in situ chemical oxidation (ISCO) in the source zone area, monitored natural attenuation (MNA) in the remaining
area where the site remediation goals are exceeded, and institutional controls. A component of the selected
remedy is short-term performance monitoring, which will occur at 2 months, 6 months, and 9 months following
ISCO application. No further action is the selected remedial action for surface soil, subsurface soil, surface water,
and sediment. . ‘

‘ The objectives of the Pre-Design Investigation are to: 1) refine the understanding of the post-pilot-study boundary
of the source area plume for CT and tetrachloroethene (PCE) (500 ug/L isoconcentration line) to determine the

actual size of the plume requiring treatment (as part of the full-scale remedy) and 2) refine the understanding of
the lithology and characterize the vertical distribution of VOCs in the saturated soil within the source area to
ensure the treatment configuration is optimized for substrate delivery. The Pre-Design Investigation field activities
consist of collecting membrane interface probe profiles at 12 locations in the North Area and at 16 locations in the
South Area of Site 47. In the North Area, direct-push technology (DPT) will be used to advance 4 boreholes to
collect four in situ groundwater samples and 12 saturated soil samples (3 from each borehole). In the South Area,
DPT will be used to advance 5 boreholes to collect 5 in situ groundwater samples and 15 saturated soil samples (3
from each borehole). Eight permanent monitoring wells will then be installed—four in the North Area and four in
the South Area.

The objectives of the baseline and short-term performance monitoring for groundwater are to: 1) assess ISCO
performance in terms of VOC mass/concentration reductions in groundwater, 2) assess ISCO performance in
terms of VOC mass reductions in saturated soil, 3) demonstrate whether metals are being mobilized
downgradient as a result of ISCO, 4) determine whether the oxidation processes have ceased at 9 months post-
ISCO injections, and the extent to which pre-injection conditions return in groundwater, and 5) assess the
impacts, if any, ISCO has on NA (reductive dechlorination) parameters/conditions in groundwater. Twenty-two
monitoring wells will be sampled to establish baseline conditions before implementing the remedial action. The
wells will then be sampled at 2-month, 6-month, and 9-month intervals following ISCO application. The
monitoring wells will be sampled for site-specific constituents of concern (COCs) as well as for performance
indicator parameters that will allow the effectiveness of the injections to be monitored and the effectiveness of
MNA processes to be evaluated. Eight saturated soil samples will also be collected during baseline sampling and

‘ the 9-month post injection sampling for the site-specific groundwater COCs and total organic carbon. The
sampling approach is shown below. Following the 9-month post-injection sampling, the long-term monitoring
approach for Site 47 will be developed.
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Number of wells to be sampled Proposed wells to sample
2-Month 6-month 9-month
post post post Existing Existing Source New Proposed
Analyte Baseline injection injection injection Perimeter Wells Area wells Wells
3,4,19, 20, 21, 25, 26, 27, 28, 29,
TCLVOCs 22 22 22 22 1,2,5,6,9,10 22,23, 24 30, 31,32
3,4,19, 20,21, 25, 26, 27, 28, 29,
TAL Metals 22 22 22 22 1,2,5,6,910 22,23, 24 30, 31, 32
TAL Metals — 3,4,19, 20,21, 25, 26, 27, 28, 29,
Dissolved 22 22 22 22 1,256,910 22,23,24 30, 31, 32
TOC 11 0 0 11 1,5 3,19,22,23,24 26, 28, 30, 32
. 3,4,19, 20, 21, 25, 26, 27, 28, 29,
Sulfate 16 16 16 16 None 22,23, 24 30,31, 32
. 3,4,19, 20,21, 25, 26, 27, 28, 29,
Sulfide 16 0] 0 16 None 22,23, 24 30,31, 32
Nitrate 11 0] 0 11 1,5 3,19,22,23,24 26, 28, 30, 32
Ferrous lron 11 0 0 11 1,5 3,19,22,23,24 26, 28, 30, 32
Ferric Iron 11 0 0 11 1,5 3,19, 22, 23,24 26, 28, 30, 32
Methane,
Ethane, 11 0 o 11 1,5 3,19,22,23,24 26, 28, 30, 32
Ethene
Alkalinity 11 0 0 11 1,5 3,19,22,23,24 26,28, 30, 32
gPCR 11 0 0 11 1,5 3,19,22,23,24 26, 28, 30, 32
3,4,19, 20,21, 25, 26, 27, 28, 29,
Persulfate 16 16 16 16 None 22,23, 24 30,31, 32

gPCR = quantitative polymerase chain reaction
TAL = target analyte list

Number of Borings Proposed Soil Boring Locations
9-month post Perimeter Source Area
Analyte Baseline injection Locations Between Wells in Source Area
TCL VOCs 8 8 Near new MWs 25, 26, 27, 30 | Near Pilot Study Sampling Locations
TAL Metals 8 8 Near new MWs 25, 26, 28, 31 | Near Pilot Study Sampling Locations
TOC 8 8 Near new MWs 25, 26, 28,33 | Near Pilot Study Sampling Locations

CH2M RILL prepared this UFP-SAP in accordance with the Navy’s UFP-SAP policy guidance to ensure that
environmental data collected are scientifically sound, of known and documented quality, and suitable for
intended uses. The laboratory information cited in this UFP-SAP is specific to Environmental Conservation (ENCO)
Laboratories in Orlando, Florida. ENCO Laboratories was selected based on a competitive selection process and
will provide all analytical laboratory support for this project. If analytical changes are required, a technical
memorandum, including revised UFP-SAP worksheets as appropriate, will be prepared to document the revisions
to the UFP-SAP. An addendum will be prepared to address the persulfate preservation approach prior to baseline
sampling.

This UFP-SAP contains the required elements outlined in the Navy’s UFP-SAP Tier Il guidance. Tables are embedded
within the document and figures are provided following the text. Laboratory-specific information is provided as
Appendix A, the laboratory’s Department of Defense Environmental Laboratory Accreditation Program
accreditations, are provided as Appendix B, and the Health and Safety Plan is provided as Appendix C.
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‘ SECTION 1

1 Project Organization

1.1 Project Organizational Chart

Lead Organization
NAVFAC Washington — RPM
Joseph Rail (202-685-3105)

Regulatory Agencies
EPA Region 1l - RPM
Dennis Orenshaw (215-814-3361)

Maryland Dept. Environment — RPM
Curtis DeTore (410-537-3791)

UFP-SAP Primary Author
Stacy Davenport (703-376-5082)

Technical Consultants
Dean Williamson (352-384-7204)
Susanne Borchert (815-233-1051)

Navy CLEAN Program UFP-SAP
Reviewer
Brett Doerr (757-671-6219)

Activity Quality Manager
John Tomik (757-671-6259)

H&S Manager
Mark Orman (414-847-0597)

I Key

Lead Organizations,ﬁ
Stakeholders, or
Regulatory Agencies

CH2M HiLL

SUBCONTRACTORS TO
CH2M HIL.L

Line of Authority

Line of Communication

w

Activity Manager/
Project Manager

Margaret Kasim |
(703-376-5154) |

Y

Field Team Leader ‘
TBD

[| Site Safety Coordinator

| 78D

! Field Team Members
| TBD

I Surveying
»i Subcontractor |
{ TBD |

t Direct Push
i Subcontractor |
I 8D )

|tDM Management
Subcontractor |
TBD i

k 4

: Utility Locating |

Subcontractor |
8D |

Lead Organization
NSF-{H
Nicholas Carros
(301-744-2263)

t ead Organization

NAVFAC Atlantic — Navy Chemist
Jon Tucker (757-322-8288)

Y
Navy CLEAN
Program Chemist
Anita Dodson
(757-671-6218)

,—‘

Project Chemist
Juan Acaron
(352-384-7002)
Project Data Manager
Hillary Ott
(703-376-5165)

[
ENCO Laboratories |
Ronnie Wambles |
|

(407-826-5314)

Data Validator

:Herb Kelly (352-384-7100):*
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1.2 Communication Pathways

Navy

Chemist

Jonathan.tucker@navy.mil

Communication Drivers Responsible Affiliation Name Phone Number and/or e-mail Procedure, Pathway, etc.
Primary point of contact (POC) for Navy.
U.S. Naval Facilities Delegates communication to other internal or external POCs.
Communication with Engineering Command ‘ 202-685-3105 Notifies U.S. Environmental Prote.ction Agency (EPA.«) and .
T e (NAVFAC) Washington Joseph Rail ioseph.rail@navy. mil Maryland Department of the Environment (MDE) via email
Remedial Project Manager 122ER0: Y. within 24 hours of field changes affecting the scope or
(RPM) implementation of the design.
Participates in the onboard review discussion.
L . . Reviews Uniform Federal Policy Sampling and Analysis Plan
Communication with NAVFAC Atlantic Navy Jon Tucker 757-322:8288 (UFP-SAP) and provides input for NAVFAC Washington.

Navy Chemist will have 21 working days for UFP-SAP review.

Communication with
MDE

MDE Tier | RPM

Curtis DeTore

410-537-3791

cdetore@mde.state.md.us

Primary /secondary POC for MDE.
Delegates communication to other internal or external POCs.
Has 30 days for UFP-SAP review.

Participates in the onboard review discussion.

Communication with EPA

EPA Region Il RPM

Dennis Orenshaw

215-814-3361

Orenshaw.Dennis@epamail.epa.g

av

Primary POC for EPA.
Delegates communication to other internal or external POCs.
Has 30 days for UFP-SAP review.

Participates in the onboard review discussion.

Communication with
Naval Support Facility
Indian Head (NSF-IH)

Base Environmental Contact

Nicholas Carros

301-744-2263

nicholas.carros@navy.mil

Primary POC for NSF-IH.
Delegates communication to other internal or external POCs.

Will be provided with daily reports of all construction activities.
if field issues occur that affect the mission of the facility, the
Installation Restoration Program Project Manager (PM) or his
delegate should be notified immediately.

Communication regarding
overall project status and
implementation and
primary POC with Navy
RPM, EPA, and MDE

CH2M HILL Activity Manager
(AM)

Margaret Kasim

703-376-5154

margaret.kasim@ch2m.com

Forwards all relevant information and materials about the
project to Joseph Rail (NAVFAC Washington), Dennis Orenshaw
(EPA)}, and Curtis DeTore (MDE) on an as-needed basis.

Oversees the overall project status.




TIER Il SAMPLING AND @SIS PLAN

SITE 47 PRE-DESIGN INVESTIGATION, BASELINE, AND POST-INJECTION SAMPLING
REVISION NO: O

JULY 2012

PAGE 11

Communication Drivers Responsible Affiliation Name Phone Number and/or e-mail Procedure, Pathway, etc.
Technical To be contacted regarding questions/issues encountered in the
communications for CH2M HILL Activity Quality . 757-671-6259 field, input on data interpretation, as needed.

. ) ohn Tomi

project implementation Manager (AQM) john.tomik@ch2m.com Reviews the data as necessary before Indian Head Installation
and data interpretation Restoration Team (IHIRT) discussion
Communications
regarding project Forwards all relevant information and materials about the
management and 703-376-5154 project to Joseph Rail (NAVFAC Washington), Dennis Orenshaw
implementation of all CH2M HILLPM Margaret Kasim

project phases, and
primary POC with Navy
RPM

margaret.kasim@ch2m.com

(EPA), and Curtis DeTore (MDE) on an as-needed basis.
Oversees the overall project status.

UFP-SAP implementation
in the field

CH2M HILL Field Team
Leader (FTL)

To be determined
(TBD)

TBD

Facilitates CH2M HILL’s internal communication (PM to field
team members).

Coordinates schedules and field activities with driller, utility
locator, and investigation-derived waste (IDW) subcontractors.

Communicates with subcontractors by phone, followed up with
e-mail to document decisions and actions.

Documents deviations from the Work Plan in the field log book
and notifies PM immediately.

Executes deviations only after PM approval.
Implements project health and safety requirements.

Reports health and safety near-misses and incidents to the PM
immediately by phone.

Provides daily progress reports/updates to the CH2M HILL PM
by phone or email.

Communicates with the field team and PM on a daily basis.

Communication regarding
overall quality of the UFP-
SAP

CH2M HILL Navy
Comprehensive Long-Term
Environmental Action Navy
(CLEAN) Program UFP-SAP
Reviewer

Brett Doerr

757-671-6219

brett.doerr@ch2m.com

Provides program-level technical and quality review of UFP-SAP
within a week of receiving the SAP from the project team.

Communication regarding
overall quality of the UFP-
SAP from a chemistry
perspective

CH2M HILL Navy CLEAN
Program Chemist

Anita Dodson

757-671-6218

Anita.dodson@ch2m.com

Provides program-level chemistry review of the UFP-SAP within
a week of receiving the SAP from the project team.
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Communication Drivers

Responsible Affiliation

Name

Phone Number and/or e-mail

Procedure, Pathway, etc.

Health and safety
expectations and
procedures

CH2M HILL Health and
Safety Officer

Mark Orman

414-847-0597

mark.orman@ch2m.com

Responsible for the adherence of team members to the site
safety requirements described in the Health and Safety Plan
(HASP).

Reports health and safety incidents and near-losses to PM on an
as-needed basis.

Field corrective actions
(CAs)

CH2M HILL FTL and PM

TBD
Margaret Kasim

TBD

margaret.kasim@ch2m.com

Summary of field CAs taken will be provided to the Navy within
2 days of incident that requires field CA.

Overseeing staff health

CH2M HILL Site Safety

Responsible for daily safety tailgates, weekly observations, and

to database

Manager (PDM)

hillary.ott@ch2m.com

T Coordinator TBD TBD 'real-time discus.sion.s of observations and changes to be
implemented with field staff.
Tracks data from sample collection through upload to the
database, ensuring Work Plan requirements are met by the
Data tracking from ) y
i CH2M HILL P t Data . 703-376-5165 laboratory and field staffs.
collection through upload reject ba Hillary Ott

POC for laboratory Quality Assurance Officer (QAO).

Reports the lab issues to the PM and Project Chemist within 4
hours.

Management of analytical
lab and data validation
subs. Analytical CAs/
release of analytical data

CH2M HILL Project Chemist

Juan Acaron

352-384-7002

juan.acaron@ch2m.com

Analytical laboratory CAs will be identified by, or brought to the
attention of, the Project Chemist on a daily basis and reported
to the PM within 4 hours.

Facilitates resolution on a same-day basis after consulting with
the PM, AQM, and the Navy Chemist (if changes in the UFP-SAP
are warranted) to ensure UFP-SAP requirements are met by the
laboratory.

Approves release of analytical data after validation is completed
and approved by the Project Chemist within 7 days.

Communicates with subcontractor laboratory(ies) and data
validator by phone, followed up with e-mail to document
decisions and actions.

Informs PM, RPM, and Navy Chemist of any laboratory issues
that would cause negative impacts to project delivery or would
cause the project data quality objectives (DQOs) to not be met.

Reporting laboratory data
quality issues

Laboratory QAO or PM

Ronnie Wambles

407-826-5314

rwambles@encolabs.com

Reports all quality assurance/quality control (QA/QC) issues with
project field samples to the Project Chemist as soon as
identified, not to exceed 24 hours.

Validation of analytical
lab data

CH2M HILL Data Validator

Herb Kelly

352-384-7100
herb.kelly@ch2m.com

Data validation of analytical laboratory data.
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SECTION 2
2 Project Approach
2.1 Project Scoping Session 1
Project Name: Pre-Design Investigation, Baseline, Site Name: Site 47
and Post-Injection Sampling Site Location: NSF-IH/Indian Head, MD
Projected Date(s) of Sampling: Spring 2012
Project Manager: Margaret Kasim/CH2M HiLL
Date of Session: February 16, 2012
Scoping Session Purpose: Site 47 Additional Investigation Scoping Session
Name Title/Project Role Affiliation Phone # E-mail Address
Joseph Rail NAVFAC Washington RPM Navy 202-685-3105 joseph.rail@navy.mil
NAV i
Gunarti Coghlan FAC Washington Navy 202- 433-0154 | gunarti.coghlan@navy.mil
Technical Lead
Nate Delong NAVFAC Washington RPM Navy 202-685-3297 nathan.delong@navy.mil
Nicholas Carros NSF-IH RPM NSF-IH 301-744-2263 nicholas.carros@navy.mil
Dennis Orenshaw EPA RPM EPA 215-814-3361 orenshaw.dennis@epamail.epa.gov
Curtis DeTore MDE RPM MDE 410-537-3791 cdetore@mde.state.md.us
Margaret Kasim AM/PM CH2M HILL 703-376-5154 margaret,Kasim@ch2m.com

Dean Williamson Senior Technical Consultant CH2M HILL 352-384-7204 dean.williamson@ch2m.com

In-sity Chemical Oxidation (ISCO) | ons it | 815-233-1051 | susanne.borchert@ch2m.co

Susanne Borchert Subject Matter Expert | CHZMHILL | 815-233-1051 | susa om

Mark Strong Design Engineer CH2M HILL 704-543-3289 mark.strong@ch2m.com

Vicki Waranoski Lead Engineer CH2M HILL 703-376-5049 victoria.waranoski@ch2m.com
Stacy Davenport UFP-SAP Primary Author CH2M HILL 703-376-5082 stacy.davenport@ch2m.com
Brant Smith Injection Design Subcontractor| XDD 603-778-1100 smith@xdd-llc.com
Comments:

The goal of this meeting was to discuss and concur upon the sampling and analysis approach for Site 47 Pre-Design
Investigation, baseline, and short-term (2-month, 6-month, and 9-month) post-injection events to be presented in a UFP-
SAP.

The source area plume for Site 47 defined from the remedial investigation {RI) and pre-feasibility study (FS) investigation
covers approximately 50,000 square feet, and limited data are available regarding subsurface lithology and vertical
distribution of groundwater constituents of concern (COCs) in saturated soil. The objectives of the Pre-Design Investigation
are to better define the boundary of the source area plume, determine the size of the plume requiring treatment, refine the
understanding of the lithology, and delineate the vertical distribution of volatile organic compounds {VOCs) in the saturated
soil.

Curtis and Dennis mentioned that the plume should be well-defined based on the multiple membrane interface probe (MiP)
investigations conducted during the RI. Gunarti Coghlan pointed out that the Pre-Design Investigation data will be used to
configure the treatment system. In addition, the new MIP data will be used to help with the placement of the monitoring
wells. Dennis and Curtis concurred with the explanation.

The Pre-Design Investigation in the North Area of Site 47 will include:
e  Conducting MIP profiles at 12 locations

e Advancing boreholes using direct-push technology (DPT) at four locations, collecting up to 4 in situ groundwater
samples (1 sample per borehole) and 12 saturated soil samples (3 samples per borehole). All samples will be analyzed
for target compound list (TCL) VOCs. Saturated soil samples will also be analyzed for total organic carbon (TOC).
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Project Name: Pre-Design Investigation, Baseline,
and Post-Injection Sampling

Projected Date(s) of Sampling: Spring 2012

Project Manager: Margaret Kasim/CH2M HILL

Site Name: Site 47
Site Location: NSF-IH/Indian Head, MD

¢ Installing four permanent monitoring wells

The Pre-Design Investigation in the South Area of Site 47 will include:

e Conducting MIP profiles at 16 locations

e Advancing boreholes using DPT at five locations, collecting up to 5 in situ groundwater samples (1 sample per
borehole)and 15 saturated soil samples (3 samples per borehole). All samples will be analyzed for TCL VOCs. Saturated
soil samples will also be analyzed for TOC.

o Installing four permanent monitoring wells

The intervals from which the saturated soil samples will be collected will be selected based on the MIP results and the use of
field screening tools (photoionization detector [PID] and color-TEC) during DPT activities. Dennis asked what we would get
from the eight new permanent wells to be installed. Gunarti said that they will be used in the short-term and long-term
groundwater monitoring network. Dennis asked if dense non-aqueous phase liquid (DNAPL) VOCs would be observed in the
soil. Dean replied that we believe it is unlikely that we will visually observe any DNAPL in soil samples but that we can
determine whether any DNAPL is present in the soil samples based on the concentrations of VOCs detected.

The short-term performance groundwater sampling will include baseline sampling as well as 2-, 6-, and 9-month post-ISCO
application sampling events for groundwater and soil. The objectives of the groundwater sampling are: to assess the ISCO
performance in terms of VOC mass/concentration reductions, to demonstrate that metals are not being mobilized
downgradient as a result of ISCO, to determine whether the oxidation processes have ceased at 9 months post-ISCO
injections, and to assess the impacts, if any, 1SCO had on natural attenuation (NA) and reductive dechlorination parameters
and conditions. The objectives of the soil sampling are to assess ISCO performance in terms of VOC mass reductions and to
demonstrate that metals are not being mobilized downgradient as a result of ISCO.

Groundwater samples will be collected from up to 22 monitoring wells {from 14 existing wells and 8 new wells). The
proposed sampling approach discussed during the call is shown below.

Number of wells to be sampled

Proposed wells to sample

2-Month 6-month 9-month
post post post Existing Existing Source New Proposed
Analyte Baseline injection injection injection Perimeter Wells Area wells Wells
3,4,19,20,21 25, 26, 27, 28, 29
6.9 10 , 4,19, 20, 21, , 26,27, 26,23,
TCL VOCs 22 22 22 22 1,2,5,6,9, 22,23, 24 30,31, 32
3,4,19,20, 21, 25, 26, 27, 28, 29,
TAL Metals 22 22 22 22 1,2,5,6,9,10 22,23 24 30,31, 32
TAL Metals — 3,4,19, 20, 21, 25, 26, 27, 28, 29,
Dissolved 22 22 22 22 12,556,910 22,23,24 30, 31, 32
TOC 0 0 0 11 1,5 3,19,22,23,24 26, 28, 30, 32
3,4,19, 20, 21, 25, 26, 27, 28, 29,
Sulfate 16 16 16 16 None 2223 24 30, 31, 32
. 3,4,19,20,21, 25, 26, 27, 28, 29,
Sulfide 0 0] 0 16 None 22,23 24 30, 31, 32
Nitrate 11 0 0 11 1,5 3,19,22,23,24 26, 28, 30, 32
Ferrous lron 11 o} 0 11 1,5 3,19,22,23,24 26, 28, 30, 32
Ferric Iron 11 0 0 11 1,5 3,19, 22,23,24 26, 28, 30, 32
- - h - h - -
Analvte Baseline 2 M;rt‘th g m:srtnt s m:sr:t Existing Existing Source New Proposed
v . .p . . ‘p . . .p . Perimeter Welis Area wells Wells
injection injection injection
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Project Name: Pre-Design Investigation, Baseline, Site Name: Site 47
and Post-Injection Sampling Site Location: NSF-IH/Indian Head, MD
Projected Date(s) of Sampling: Spring 2012
Project Manager: Margaret Kasim/CH2M HILL
Methane,
Ethane, Ethene| 11 0 0 11 1,5 3,19,22, 23,24 26, 28, 30, 32
Alkalinity 11 0 ‘ 0 11 1,5 3,19,22,23,24 26, 28, 30, 32
gPCR 0 - 0 0 11 . 1,5 3,19,22,23,24 26, 28, 30, 32
3,4,19, 20,21, 25, 26, 27, 28, 29,
Persulfate 16 16 16 16 None 22,23, 24 30,31, 32

TAL = target analyte list

Gunarti suggested that gPCR should be added to the baseline groundwater sampling event to capture the microbial
community information before treatment. She also suggested adding TOC to baseline sampling because it will be affected by
ISCO. TOC is one of the critical indicators of NA, so it would be advantageous to know to what extent ISCO affects TOC.
Margaret and Dean agreed to add this.

The proposed soil sampling approach presented during the call is shown below.

Number of Borings : Proposed Soil Boring Locations
9-month post Perimeter Source Area
Analyte Baseline injection Locations Between Wells in Source Area
TCLVOCs 8 8 Near new MWs 25, 26,27, 30 | Near Pilot Study Sampling Locations
TAL Metals 8 8 Near new MWs 25, 26, 28, 31 | Near Pilot Study Sampling Locations
TOC 8 0 Near new MWs 25, 26, 28, 33 | Near Pilot Study Sampling Locations

Gunarti suggested that TOC should be added to the 9-month post injection groundwater sampling event. Margaret agreed
to add this. '

Dennis asked if the site remediation goéls (SRGs) are all maximum contaminant levels (MCLs). Margaret responded that the
SRGs can be preliminary remediation goals, MCLs, and background numbers.

The proposed schedule for this project is:

Pre-draft UFP-SAP: mid-March 2012; submit to Navy and Navy Chemist for expedited review
Draft UFP-SAP: early April 2012; submit to IHIRT for expedited review (possibly onboard review)
Final UFP-SAP — mid-April 2012

Fieldwork — Start end of April/early May 2012

Action Items:
CH2M HILL — Complete pre-draft UFP-SAP.

Consensus Decisions:
Obtained Team consensus to move forward with preparation of the pre-draft UFP-SAP.

2.2 Background and History

2.2.1 Site Location, History, and Description

NSF-IH is located in northwestern Charles County, Maryland, approximately 25 miles southwest of Washington,
DC. NSF-IH is a Navy facility consisting of the Main Installation on the Cornwallis Neck Peninsula and the Stump
Neck Annex on the Stump Neck peninsula. The Main Installation contains approximately 2,500 acres and is




TIER H SAMPLING AND ANALYSIS PLAN

SITE 47 PRE-DESIGN INVESTIGATION, BASELINE, AND POST-INJECTION SAMPLING
REVISION NO: 0

JULY 2012

PAGE 16

bounded by the Potomac River to the northwest, west, and south; Mattawoman Creek to the south and east; and
the town of Indian Head to the northeast. Included as part of the Main Installation are Marsh Island and
Thoroughfare Island, which are located in Mattawoman Creek.

Site 47 is located in the central portion of the Main Installation (Figure 1). The site is in an upland area that gently
slopes to the southeast and encompasses Buildings 856, 856A, 856B, 856C, and 1794, and the drainage swale that
discharges to Site 8. Buildings within the site are used as offices, laboratories, and magazines. Surrounding land
consists of mowed grass and a narrow drainage ditch, which originates off the southeastern corner of Building 856
and flows south. From 1957 to 1965, mercuric nitrate was used in Building 856 as a catalyst in the production of
missile propellant and was reportedly disposed at a location near the southeast corner of the building. The
disposal area was approximately 24 square feet (4 feet by 6 feet) and was covered with limestone chips to provide
neutralization for the spent catalyst (composed of nitric acid); evidence of the disposal area no longer exists.
Carbon tetrachloride (CT) was used at the site, likely to keep explosives dry, and may have been poured into
drains or stored in drums that may have leaked. Although its origin is unknown, tetrachloroethene (PCE) was also
found at the site during the RI.

During the remedial alternative development during the FS, a modeling exercise was conducted to estimate the
remediation timeframe and uncertainties with relying on NA processes as a sole remedy. The projected remedial
timeframes indicated that sole reliance on NA processes to treat the DNAPL source zone was not feasible;
therefore, active source area treatment was recommended to expedite the overall remediation timeframe. A
target concentration for CT and PCE to be reached during active source area treatment, which would result in a
reasonable remediation timeframe (less than 30 years) if NA processes were used as a polishing step to achieve
the SRGs, was calculated. It was determined that a target concentration of 500 micrograms per liter (pg/L) for
both CT and PCE would allow NA processes to achieve the SRGs within 52 years. Although 52 years is longer than
the ideal 30-year remediation timeframe, the IHIRT agreed that 52 years was a reasonable remediation timeframe
for Site 47.

In the FS, the area of attainment for the shallow groundwater, which is the area over which the remedial action
-objectives and, therefore, the SRGs are to be met, was identified. Soil is not a medium of concern at Site 47; it
does not have COCs or an area of attainment. For the shallow groundwater, the area of attainment consists of a
source area and dissolved plume area (Figure 2). The source area is defined by the potential presence of separate-
phase contaminants or the area where the aqueous phase concentrations of the primary contaminants, CT or PCE,
are greater than 500 ug/L. The dissolved plume area is the location outside the source area where concentrations
of CT and PCE are less than 500 pg/L but exceed the SRGs. Based on the concentrations of CT and PCE, the source
area was further divided into two areas: North Area and South Area. The North Area is where CT and PCE
concentrations are higher than 10,000 ug/L; it is also referred to as the residual DNAPL area. The South Area is
where concentrations of CT and PCE are between 500 pg/L and 10,000 pg/L. The selected remedy in the Record of
Decision (ROD) for the shallow groundwater is ISCO in the source area, monitored natural attenuation (MNA) in
the remaining area where the SRGs are exceeded, and institutional controls (ICs).

2.2.2 Site Geology

Soil at Site 47 consists of sand and silty sand from the ground surface to an approximate depth between 7 and 24
feet below ground surface, depending on the surface elevation and location. Underlying the sand and silty sand is
a dense, gray clay that appears to be more than 30 feet thick.

2.2.3 Site Hydrogeology

The water table elevation ranges from 34.4 feet to 37.0 feet above mean sea level and approximately 6 feet to 8
feet below ground surface. Groundwater flows southeast across the site toward the Site 12 Pond and

Mattawoman Creek. ‘
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2.2.4 Habitats and Biota

Most of Site 47 is dominated by mowed grass. A narrow drainage ditch originates off the southeastern corner of
Building 856 and flows south, towards Caffee Road, eventually becoming a stream. At its beginning, the ditch is 1
foot to 2 feet wide with mowed, grassy banks. The substrate of the ditch is soil, with no wetland vegetation
present for most of its length. The drainage ditch broadens to approximately 3 feet in width near Magazine 1070.
Near Magazine 1073, some of the bank is unmowed, and standing water and wetland vegetation are present.
Herbaceous wetland vegetation in the channel near Magazine 1073 includes beggars-ticks (Bidens frondosa), soft
rush (Juncus effusus), and wool grass (Scirpus cyperinus). In addition, tadpoles (unidentified species) have been
observed in the drainage ditch upgradient of Magazine 1073. The drainage ditch is bordered by open forest to the
east. The forest has a mature canopy with little understory or ground cover. The canopy is dominated by chestnut
oak (Quercus prinus), sweetgum (Liquidambar styraciflua), and red maple (Acer rubrum). The subcanopy is
dominated by American holly (/lex opaca). The sparse shrub layer is dominated by highbush blueberry (Vaccinium
corymbosum). The drainage ditch becomes a stream bordered by forest on both sides as it continues south past
Building 854 and crosses Caffee Road through a 36-inch culvert. The stream is bordered by upland forest
dominated by sweetgum. The stretch of the stream immediately downstream of Caffee Road was excavated as
part of the Site 8 remediation. East of the Site 8 excavation area, the stream flows through a forested area before
entering the Site 12 pond.

2.2.5 Previous Investigations
Preliminary Assessment

The objective of the preliminary assessment (PA) (Naval Energy and Environment Support Activity, 1992) was to
document past and present operations and disposal practices at several sites and recommend further action if
there was a potential threat to human health or the environment. The PA concluded that, based on the soil
characteristics and solubility of the mercuric nitrate and its salt precipitate, mercury may have migrated into the
shallow groundwater at the site. The PA recommended a site inspection with soil sampling for Site 47.

. Site Inspection

The objective of the site inspection was to determine if contamination was present in soil at Site 47 (Ensafe/Allen
& Hoshall, 1994). Twelve soil samples were collected from locations near the former mercury disposal pit at Site
47. The sampling results did not conclusively identify the location of the former mercuric nitrate disposal pit. As a
result, it was recommended that an additional study be conducted to evaluate the nature and extent of
contamination from VOCs, semivolatile organic compounds (SVOCs), and metals.

Remedial Investigation

The Rl for Site 47 was performed in several phases between 1999 and 2002 (CH2M HILL, 2003). The objectives
were to: 1) characterize the geologic and hydrogeologic characteristics of the area underlying and surrounding the
site; 2) characterize the nature, extent, and concentrations of site-related contaminants in concrete troughs,
surface soil, sediment, and groundwater, and determine the rate of migration of site-related contaminants in the
environment; and 3) identify actual or potential human health or environmental risks.

In general, the Rl findings indicated that detected constituents in surface soil, subsurface soil, sediment, surface
water, and concrete were at low concentrations. For groundwater, there were high detections of chlorinated
VOCs, SVOCs, and metals. :

As part of the RI, a human health risk assessment (HHRA) and a screening ecological risk assessment (SERA) were.
conducted (results of these assessments are presented below). The Rl recommended that an FS be performed and
additional data be collected to further delineate the nature and extent of contamination in groundwater at Site
47. :
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Pre-FS Investigation ‘
In 2004, a pre-FS investigation was conducted to further assess the viability of MNA as a remedial alternative for

the shallow groundwater (CH2M HILL, 2008). Field activities included installation of three monitoring wells,

collection and analyses of groundwater samples from five existing and three new monitoring wells for VOCs and

MNA parameters, collection and analysis of groundwater samples from four monitoring wells for TAL

metals/cyanide, performance of slug tests at two existing and one newly installed well to assess the horizontal

and vertical hydraulic conductivities of the clay layer, and analysis of a soil sample for soil oxidant demand to

assess the viability of potassium permanganate as an ISCO reagent.

In general, the results indicated that MNA is a viable alternative for CT and its breakdown products, PCE, and
trichloroethene(TCE). The MNA parameters indicated a reducing condition of the shallow groundwater that would
promote the mobilization of metals from the aquifer materials. The slug test demonstrated a horizontal hydraulic
conductivity range of 0.6 foot per day (ft/day) to 19.7 ft/day; vertical hydraulic conductivities from the clay layer
ranged from 5.2 x 10” ft/day to 4.6 x 10™* ft/day. The soil oxidant demand results indicated that potassium
permanganate would not be a viable ISCO technology.

Bench-scale Study

A bench-scale study was conducted in 2007 to evaluate technologies including ISCO using alkaline-activated
sodium persulfate (AAP) and catalyzed hydrogen peroxide, and in situ chemical reduction (ISCR) using various
particle sizes of zero valent iron (ZV1) (CH2M HILL, 2008). The objectives of the bench-scale study were to:

(1) evaluate the effectiveness of select ISCO and ISCR technologies in treating a mixture of CT and PCE in the
shallow aquifer, (2) determine the site-specific demand of reagents, and (3) identify potential side effects of the
select technologies that may not be compatible with the current site use. The bench-scale study concluded that
AAP is the most effective treatment reagent for CT and PCE, reducing their concentrations by more than 98
percent. In addition, because AAP is compatible with the current site setting and land uses, it is implementable. A
pilot study was recommended to evaluate the performance of APP at the site.

Feasibility Study

An FS was completed to address potential sources of contamination at Site 47 and to evaluate remedial
alternatives to mitigate potential hazards associated with the shallow groundwater contamination (CH2M HILL,
2008). The FS report presents the preliminary screening of the remedial technologies and process options for each
general response action developed to meet the remedial action objectives for Site 47 shallow groundwater. The
retained technologies and process options were: no action, land use controls (LUCs), groundwater monitoring and
NA, ISCO, and ISCR. Further screening of the retained technologies or options was also discussed for ISCO and
ISCR because these technologies cover a broad range of reagents that may not all be applicable for Site 47 shallow
groundwater.

Based on the results of the bench-scale study noted above, ISCR was eliminated because ISCR technologies using
various particle forms of ZVI were found to be inefficient for treating both CT and PCE that are inferred to be
present as DNAPL. Furthermore, ZVi application via mixing entails significant and prolonged interference with the
daily operations of the facility. The technologies and process options that were retained for the remedial
alternative assembly based on the bench-scale study were: no action, LUCs, I1SCO technology using AAP as an
oxidant, and groundwater monitoring for NA.

As a result, the two alternatives evaluated in the FS were (1) no action and (2) source area treatment using ISCO,
NA processes, groundwater monitoring, and LUCs (CH2M HILL, 2008). In the FS, COCs for the shallow groundwater
were identified based on an assessment of a dataset that included data from the Rl and pre-FS.

Pilot Study

A pilot study was conducted in 2009 and 2010 to develop the design parameters for full-scale implementation of ‘
AAP and to assess potential incompatibility with current site uses (explosives research and storage area) and MNA

(CH2M HILL, 2011a). The pilot study covered an area of approximately 3,500 square feet within the inferred
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DNAPL area. A total of 85,408 gallons of AAP, at concentrations ranging between 55 and 80 grams per liter, were
injected into 14 pairs of shallow and deep injection wells. The AAP performance was evaluated after a baseline
monitoring event and 2-month and 6-month post-injection events. The overall results indicated that AAP reduced
CT and PCE concentrations over time. CT and PCE concentrations in the saturated soil were reduced by
approximately 90 percent and 61 percent, respectively; the reduction in CT and PCE concentrations in
groundwater was observed at 80 percent and 45 percent, respectively.

Proposed Plan

A Proposed Plan was completed to present the remedial alternatives evaluated and recommended for addressing
contaminated shallow groundwater at Site 47 (CH2M HiLL, 2011b). The preferred alternative was identified as

- ISCO in the source area where the CT and PCE concentration exceeds 500 pg/L, MNA in the remaining area where

the SRGs are exceeded, and ICs. No further remedial action was presented for surface soil, subsurface soil, surface
water, and sediment because no COCs were identified in these media from the HHRA and SERA during the RI, or
from the baseline ecological risk assessment (BERA). ’

Record of Decision

A ROD was completed to present the selected remedy for addressing contaminated shallow groundwater at Site
47 (CH2M HILL, 2011c). The selected remedy for Site 47 is Alternative 2 — Source Zone Treatment using ISCO,
MNA, and ICs. The components of this alternative include the following:

e Implementing ISCO using AAP in the source area where CT and PCE are greater than 500 pg/L.

e Using NA processes for the remaining dissolved plume and the source area following the active treatment
with AAP. :

e Conducting short-term ISCO performance sampling events at baseline (before injection) and 2-, 6-, and 9-
month post-ISCO events.

e Conducting long-term groundwater monitoring for an assumed duration of 52 years. The long-term
monitoring program would consist of performance monitoring of the ISCO within the source area during the
first 2 years, and of the MNA for the remaining 50 years. The cost estimate assumed that the groundwater
monitoring would be conducted on a quarterly basis from year 1 to year 3, and annually from year 4 to
year 52.

e Enforcing ICs in the form of land and groundwater use restrictions. The site would be designated as a
“restricted use” area in the NSF-IH system. This designation would place controls on intrusive activities such
as excavation, residential development, or use of groundwater. The restricted-use designation would remain
in place until groundwater monitoring indicates that the SRGs have been met.

e Conducting 5-year reviews.

2.2.6 Risk Assessment Summary
Human Health Risk Assessment

'As part of the R, a baseline HHRA was performed for soil (surface soil, and combined surface and subsurface soil),

surface water, sediment, concrete, and groundwater to evaluate the current and future effects of constituents in
site media on human health. The baseline HHRA for groundwater was updated as part of the FS.

The potential receptors evaluated in the HHRA were as follows:

e For current site uses—adolescent trespasser/visitor (surface soil, surface water, and sediment), industrial
worker (surface soil), and other worker (surface water and sediment)
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e For potential future site uses—adult, child, and lifetime resident (soil and groundwater), adolescent .
trespasser/visitor (surface soil, surface water, and sediment), industrial worker (soil), construction worker
(soil, concrete, and groundwater), and other worker (surface water and sediment)

The HHRA concluded that under current site use conditions, surface soil does not pose unacceptable risks (both
non-cancer and cancer) to adolescent trespassers/visitors or industrial workers, and surface water and sediment
do not pose unacceptable risks to adolescent trespassers/visitors and maintenance workers. Under future land
use conditions, soil does not pose unacceptable risks (both non-cancer and cancer) to any of the potential
receptors. Additionally, exposure to the concrete by construction workers does not result in any unacceptable
risks.

The HHRA for groundwater in the FS concluded that under future site use conditions, potable use of shallow
groundwater would pose unacceptable risks (both non-cancer and cancer) to residents, and contact with
groundwater in an excavation by construction workers would pose unacceptable risks to construction workers.

The main risk drivers in the shallow groundwater are:

e VOCs (primarily 1,2-dichloroethane, CT, chloroform, PCE, TCE) and metals (primarily arsenic, cyanide, iron,
thallium, and vanadium)

Ecological Risk Assessment

A SERA was conducted as part of the Site 47 Rl to conservatively estimate the risks the site posed to ecological

receptors. The results of the SERA indicated there were potentially unacceptable risks to ecological receptors,

which are soil invertebrates and terrestrial wildlife in the upland portion of the site and benthic invertebrates,

water column invertebrates, and amphibians in the downgradient stream, from site-related chemicals in surface

sails, including VOCs, SVOCs, and metals. Two metals (mercury and silver) and two SVOCs (diethylphthalate and ‘
phenanthrene) were identified as constituents of potential concern (COPCs) for sediment in the shallow stream
downgradient of the site. Four metals (aluminum, iron, manganese, and zinc) were identified as COPCs for surface

water in the stream. No unacceptable risks were identified for upper-trophic-level receptors from exposure to.

stream sediment or surface water.

A BERA was conducted to collect site-specific risk data and refine the risk estimates for the COPCs identified in the
SERA. The methodology and results of the BERA are presented in the BERA report (CH2M HILL, 2006). The results
showed that: (1) the COPCs in the surface soil at Site 47 do not pose unacceptable risk to soil invertebrates, birds,
and mammals; (2) sediment at the site appears to be toxic to benthic invertebrates; however, the cause of the
toxicity did not seem to be related to COPCs identified in the sediment, surface soil, or groundwater at the site;
and, (3) the concentrations of aluminum, iron, and manganese in the surface water at the site could pose an
unacceptable risk to larval amphibians or aquatic invertebrates; however, the presence of these metals appears to
be related to the natural background levels of these metals in soils and groundwater at NSF-IH.

Following the BERA, a supplemental sampling and chemical analysis of site sediments was conducted because of
the uncertainty surrounding the toxicity observed in the laboratory bioassays and the potential lack of a
connection between the toxicity and site-related chemicals. To address this uncertainty and aid in risk
management for the site, five additional sediment samples were collected from the drainage ditch and analyzed
for a full suite of analytical parameters. The results of this sampling event are documented in a technical
memorandum, Site 47 Supplemental Baseline Ecological Risk Assessment Investigation Results, Naval Support
Facility, Indian Head (Appendix F of the BERA report; CH2M HILL, 2006). Four pesticide compounds (4,4'-DDD,
4,4'-DDE, 4,4'-DDT, and endrin ketone) were detected in the sediment samples at concentrations that exceeded
ecological screening values. The detected concentrations were relatively low and did not reflect concentrations
expected from potential releases from Site 47. These results suggested that pesticides might be the causal agents ‘
responsible for the observed toxicity. In summary, unacceptable risks to potential receptors were identified from
exposure to sediment in the drainage ditch; however, these risks are not related to contaminants from Site 47
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because the toxicity was not attributed to COPCs identified in the sediment, surface soil, or groundwater at the
site.

2.3 Conceptual Site Model

The conceptual site model (CSM) integrates information regarding the physical characteristics of the site,
potentially exposed populations, sources of contamination, and contaminant mobility (fate and transport) to
identify exposure routes and receptors evaluated in the risk assessments. A well-defined CSM allows for a better
understanding of the risks at a site and aids in evaluating the potential need for remediation. Following the FS, the
CSM in the RI has been updated for the receptors and pathways of the COCs requiring remediation in the shallow
groundwater (Figure 3). '

2.3.1 Potential Source Areas

As noted earlier, mercuric nitrate was used in Building 856 from 1957 to 1965 as a catalyst in the production of
the missile propellant hydrazinium nitroformate and was disposed of at a location near the southeast corner of
the building. CT also was used at the site, likely to keep explosives dry (inerting agent) and may have been poured
into drains or stored in drums that may have leaked.

2.3.2 Release Mechanisms and Transport Pathways

A trénsport pathway describes the mechanisms whereby site-related constituents, once released, may be
transported from a source area to an exposure medium (such as groundwater) where receptor exposures may
occur. The potential transport pathways are identified on Figure 3.

Because human health and ecological COCs were not identified in soil, sediment, surface water, or concrete, and
ecological COCs were not identified for the shallow groundwater, the primary mechanisms for human health COCs
. transport in groundwater from the potential source areas are:

e Infiltration/leaching of constituents from the mercuric nitrate disposal area into the soil and groundwater

e Infiltration/leaching of constituents from Building 856 drains or leaky drums storage areas into the soil and
groundwater

2.3.3 Human Health Exposure Pathways and Receptors

Based on previous investigations, soil, sediment, surface water, and concrete do not pose an unacceptable risk to
potential receptors at Site 47. The shallow groundwater, however, poses unacceptable risks (both non-cancer and
cancer) to future residents if used as a potable source of water, and to construction workers if they come in
contact with groundwater in an excavation.

2.3.4 Ecological Exposure Pathways and Receptors

Ecological receptors at Site 47 are soil invertebrates and terrestrial wildlife in the upland portion of the site and
benthic invertebrates, water column invertebrates, and amphibians in the downgradient stream. Receptors can
be exposed to chemicals via direct contact with abiotic media, ingestion, or trophic transfer through the food
chain. Although there are complete exposure pathways for ecological receptors at Site 47 to be potentially
exposed to site-related contamination, the results of the BERA indicated that site-related chemicals in surface soil,
sediment, surface water, and shallow groundwater do not pose unacceptable risks to ecological receptors.

2.4 Problem Definition

The goal of the Pre-Design Investigation is to provide the necessary data to optimize the treatment system
configuration for the full-scale remedy of the shallow groundwater contamination. The specific objectives of the

‘ Pre-Design Investigation are:
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Refine the understanding of the post-pilot-study boundary of the source area plume for CT and PCE (500 pg/L .
isoconcentration line) to determine the actual size of the plume requiring treatment (as part of the full-scale
remedy)

Refine the understanding of the lithology and characterize the vertical distribution of VOCs in the saturated
soil within the source area to ensure the treatment configuration is optimized for substrate delivery

The objectives of the baseline and short-term performance monitoring for groundwater are:

Assess ISCO performance in terms of VOC mass/concentration reductions in groundwater
Assess ISCO performance in terms of VOC mass reductions in saturated soil
Demonstrate whether metals are being mobilized downgradient as a result of ISCO

Determine whether the oxidation processes have ceased at 9 months post-ISCO injections, and the extent to
which pre-injection conditions return in groundwater

Assess the impacts, if any, ISCO has on NA (reductive‘dechlorination) parameters/conditions in groundwater

The environmental questions/problems to be addressed by the Site 47 Pre-Design Investigation are:

1.

What is the vertical distribution of VOCs in the saturated soil within the source area and subsurface
lithology?

MIP profiling will be conducted at 12 locations in the North Area (Figure 4) and 16 locations in the South Area

(Figure 5). The MIP profile results will be used to advance boreholes using DPT at four locations in the North

Area and five locations in the South Area. At each boring location, one in situ groundwater sample and three
saturated soil samples will be collected and sent to an offsite laboratory for VOC analysis. The intervals from '
which the saturated soil samples are collected will be decided based on the MIP results and the use of field

screening tools (PID and color-TEC) during DPT activities. The MIP, PID, color-TEC, DPT split-spoon, and

laboratory analyses and results will be used to refine the vertical distribution of VOCs in the saturated soil and
understanding of the subsurface lithology.

What is the boundary of the source area plume for CT and PCE (500 ug/L isoconcentration line)?

The MIP profile and in situ groundwater results from the North Area and South Area, as described above, will
be used to refine the understanding of the source area plume boundary. The MIP will be used as a field
screening tool so the data will be qualitative.

The environmental questions/problems to be addressed by the Site 47 baseline and post-injection sampling are:

1.

What is the baseline (pre-I1SCO appllcatlon) site-wide plume configuration, groundwater geochemistry, and
saturated soil geochemistry?

Before implementing ISCO application, baseline groundwater samples will be collected and analyzed to assess
the current site conditions and better understand the current site-wide plume configuration, contaminant
concentrations, and existing geochemical properties to help evaluate post-injection conditions and so that
effective and optimal conditions are established for microorganisms.

To what degree can the 1SCO application decrease the COC concentrations?

Groundwater samples collected from post-injection performance monitoring wells will be analyzed for the

same analytes as the baseline samples. Post-injection performance monitoring will be conducted at 2, 6, 9

months after the oxidant injection. Concentrations of selected VOCs, total and dissolved metals, and

subsurface geochemical properties will be examined. A technical memorandum will be prepared following the ‘
9-month performance monitoring event, which will present an evaluation the effectiveness of the ISCO

application and the MNA processes in addressing residual groundwater contamination.
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‘ 3. Are natural attenuation parameters favorable for attenuation of COCs (do conditions appear to be

reducing)?

Natural attenuation parameters listed in Section 2.5 will be evaluated by weight of evidence following the 9-
month performance monitoring event to assess the potential for natural attenuation of COCs to meet
remediation goals over time.

4. Have metals been mobilized downgradient to levels above RSLs?

Total and dissolved metals will be evaluated, in particular four indicator metals (chromium, lead, cadmium,
and nickel), to assess the potential for downgradient migration of metals as a result of the ISCO application.
The four site metal COCs will also be evaluated. Research over the last 10 years and field data have shown the
likelihood of metals being transported downgradient being very low; however, the data will be collected to
confirm this.

2.5 Data Quality Objectives/Systematic Planning Process Statements
Who will use the data?.

CH2M HILL, in conjunction with the Tier | Partnering Team (Navy, EPA Region Ill, and MDE), will use the data
collected during the Pre-Design Investigation to finalize the design for the injection. The Tier | Partnering Team
will use the baseline and post-injection sampling to assess whether ISCO processes are effectively addressing
contamination in the shallow groundwater underlying Site 47. They will also use the data to identify metal
mobilization potential.

What are the Project Action Limits (PALs)?

The PALs for the site COCs in the shallow groundwater are provided in Tables A1-1 through A1-4; they are the
SRGs listed in the ROD. The SRGs were identified as the highest concentration among the site-specific preliminary
remediation goals, facility-wide background concentrations (95 percent upper confidence limit), and State of
Maryland or federal groundwater MCLs. As previously noted, soil is not a medium of concern; however, soil
samples will be collected for analysis, and the results will be used to measure trends and provide supporting
information for the groundwater evaluation (such as rebound potential and back diffusion). Because COCs were
not identified for soil, SRGs were not calculated. To evaluate the groundwater COCs in the saturated soll,
“evaluation limits” were calculated and are provided in Tables A1-5 through A1-7. The soil evaluation limits were
calculated for groundwater VOC COCs only, and were based on conceptual partition coefficient of contaminants
between soil organic carbon and water.

Field parameters (dissolved oxygen, oxidation-reduction potential , pH, temperature, specific conductivity, and
turbidity), TOC, sulfate, sulfide, nitrate, ferrous iron, ferric iron, methane, ethane, ethene, alkalinity, and qPCR do
not have PALs because they do not have a “critical” level upon which decisions will be made; however, the
relative values and the changes in the values over time will be used to assess the aquifer conditions before and
after treatment and will be used in the overall evaluation of contaminant reduction. Temperature, turbidity, pH,
and specific conductivity are only used as purging stabilization indicators and are expected to remain stable within
the treatment area. Oxidation-reduction potential and dissolved oxygen are expected to decrease within the
treatment area. Ferrous iron and alkalinity are expected to increase within the treatment area.

Results of the waste characterization analyses for IDW generated during the Pre-Design Investigation, baseline
sampling, and post-injection sampling will be compared to applicable hazardous waste criteria and disposal facility
acceptance criteria for offsite disposal/treatment as appropriate.

How will the data be used?
The data will be used to satisfy the objectives presented in Section 2.4.
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What types of data are needed? (matrix, target analytes, analytical groups, field screening,
onsite analytical or offsite laboratory techniques, sampling techniques)?

This UFP-SAP provides details for collection and analysis of soil and groundwater samples for Site 47.

During the scoping session (Section 2.1) TCL VOCs were discussed for soil and groundwater sampling. However,
the IHIRT later decided that the samples should be analyzed for the select VOC COCs that were identified in the
FS. Therefore, soil and groundwater samples collected during the Pre-Design Investigation will be analyzed for
nine select VOCs (carbon disulfide, CT, chloroform, 1,2-dichloroethane, cis-1,2-dichloroethene, 1,1,2,2-
tetrachloroethane, PCE, vinyl chloride [VC], and TCE). Soil samples will also be analyzed for TOC.

Groundwater samples collected during the baseline and post-injection sampling will be analyzed for nine select
VOCs (carbon disulfide, CT, chloroform, 1,2-dichloroethane, cis-1,2-dichloroethene, 1,1,2,2-tetrachloroethane,
PCE, VC, and TCE), total (unfiltered) and dissolved (field-filtered) TAL metals, TOC, sulfate, sulfide, nitrate, ferrous
iron, ferric iron, methane, ethane, ethene, alkalinity, qPCR, and persulfate. Although the FS found that the metal
COCs are arsenic, iron, thallium, and vanadium, the IHIRT decided to sample for the full list of TAL metals so the
results could be used to see how the oxidation affected metal solubility and potential migration. Total and
dissolved metals will be analyzed to determine the ratio of metals present in the dissolved phase versus adsorbed
to particulate matter in groundwater. These data will be used to evaluate the phase distribution and assess
transport of potentially mobilized metals downgradient. Saturated soil samples will be analyzed for nine select
VOCs (carbon disulfide, CT, chloroform, 1,2-dichloroethane, cis-1,2-dichloroethene, 1,1,2,2-tetrachloroethane,
PCE, VC, and TCE), TAL metals, and TOC. The rationale for the sampling design, including matrices, locations, and
analytical protocol, is provided in Section 2.7.

IDW samples will be analyzed for Toxicity Characteristic Leaching Procedure, ignitability, corrosivity, and
reactivity.

All samples will be collected in general accordance with the standard operating procedures (SOPs) listed in the
Field SOP Reference Table (Section 3.2).

How “good” must the data be to support the environmental decision?

e The field activities associated with this investigation will support the remedial action design and effectiveness
evaluation; therefore, the data quality must be adequate to make the associated determinations. Because
groundwater, not soil, is the media of concern at Site 47, the soil data collected will be utilized to measure
trends and provide supporting information for the groundwater evaluation. Ensuring data are adequate for
this purpose will be accomplished by employing appropriate sampling methods, sample handling and shipping
procedures, analytical protocols, identifying PALs, and validating the resulting data, including QA/QC samples
to verify proper sampling and analysis protocol. Each of these is further discussed below.

e Data Validation - Validation of data increases the level of confidence in a data set for a particular data use.
The particular type and level of validation necessary to achieve acceptable confidence is subjective, and the
appropriate type and level of data validation is not an absolute. Rather, the level of validation is specific to the
data use and data user. For this data set, analyses for potential contaminants will be validated by CH2M HILL
using guidance from the validation criteria outlined by EPA in conjunction with the specific QA/QC criteria
presented in Appendix A. The validation criteria and guidance documents are listed in the Data Verification
and Validation (Steps | and lla/llb) Process Table. These documents will help the validator create a thorough
and systematic approach to the validation process. The data validator will also recalculate 10 percent of the
results from the raw laboratory data, which may identify laboratory errors in identification or quantification, if
present. The field measurements and MIP data are screening level data and therefore will not be validated;
however they will be collected in accordance with SOPs specific to each analysis.

e QA/QC Samples - During the various investigations, QA/QC samples will be collected in the field along with
the various soil and groundwater samples as a check on sampling and analytical protocol. Like data validation,
the appropriate type and quantity of QA/QC samples is not an absolute. For these investigations, field
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duplicates will be collected at a frequency of 1 per 10 field samples. Field duplicates help assess sample
collection techniques and laboratory precision. Matrix spike/matrix spike duplicates (MS/MSDs) will be
collected at a frequency of 1 pair per 20 field samples. The frequency is such that there is one MS/MSD pair
per laboratory analytical batch. MS/MSD samples are often required by the analytical method and/or data
validation guidance. Equipment blanks are collected at a frequency of one per day per type of
decontaminated equipment. Equipment blanks help assess equipment decontamination techniques and
identify when contamination may have been carried over from one sample location to another. It is important
to maintain this equipment blank frequency to not associate too many locations with a potentially
contaminated equipment blank. Field blanks are collected at a frequency of one per week and are'used to
assess potential contamination from ambient field conditions.

How will data be used when the limit of detection (LOD) is greater than the PAL?

The Reference Limits and Evaluation Tables (Tables A1-1 thru Al-7) present analytical methodology and limits.

In addition to listing the particular analytes, PALs, and limits, this table identifies where LODs are greater than

PALs. Although this information was taken into consideration when planning the analytical protocol for the

site and could lead to some uncertainty, it does not prevent conclusions from being drawn with respect to the

objectives of the investigations for the following reasons:

— If a particular analyte has an LOD greater than a screening level and there are sufficient other analytes in
the same constituent group that would likely be detected in the event of a release with an LOD less than
the screening values, then decisions for further action at the site can be made with sufficient confidence.

—~ Even though some LODs are greater than the respective PALs, detection limits are closer to and could be
less than the applicable PALs. The laboratory instrumentation would likely detect a constituent if present
at a concentration greater than its detection limit; such a result would be reported as estimated because
it is less than the limit of quantitation (LOQ).

—  Soil data collected during the investigation will be used to measure trends and provide supporting
information for the groundwater evaluation. Therefore, the sensitivity issues regarding 1,2-DCA and VC in
soil are minimized in terms of detection values.

How much data should be collected (number of samples for each analytical group,
environmental media?

Detailed information on matrices to be sampled, number of samples to collect, and analyses for each- sample are
provided in the Analytical Groups table (Section 2.7.4). The quantities and types of QA/QC samples are detailed in
the Sample Details Table (Section 3.3). General information is presented below:

Pre-Design Investigation — MIP profiles will be collected at 12 locations in the North Area and 16 locations in
the South Area (Figures 4 and 5). In the North Area, DPT will be used at 4 locations to collect 4 in situ
groundwater samples (1 sample per borehole) and 12 saturated soil samples (3 samples per borehole). in the
South Area, DPT will be used at 5 locations to collect 5 in situ groundwater samples (1 sample per borehole)
and 15 saturated soil samples (3 samples per borehole). All samples will be analyzed for select VOCs, which
are the groundwater COCs requiring remediation (carbon disulfide, CT, chloroform, 1,2-dichloroethane, cis-
1,2-dichloroethene, 1,1,2,2-tetrachloroethane, PCE, and TCE), and VC, which is an intermediate breakdown
product of PCE and TCE degradation. Soil samples will also be analyzed for TOC.

Eight new 2-inch-diameter permanent monitoring wells will also be installed—four in the North Area and four
in the South Area.

Baseline, 2-month post-injection, 6-month post-injection, and 9-month post-injection Investigations - Twenty-
two groundwater samples (14 from existing wells and 8 from new wells) will be analyzed for select VOCs
(carbon disulfide, CT, chioroform, 1,2-dichloroethane, cis-1,2-dichloroethene, 1,1,2,2-tetrachloroethane, PCE,
VC, and TCE), total {unfiltered) and dissolved (field-filtered) TAL metals, TOC, sulfate, sulfide, nitrate, ferrous
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iron, ferric iron, methane, ethane, ethene, alkalinity, QPCR, and persulfate. Before sampling begins,
groundwater levels will be measured in all monitoring wells to obtain the shallow water table elevation and to
assess flow direction in the vicinity of Site 47.

e Eight saturated soil samples will be collected during the baseline and 9-month post injection sampling using
DPT. These samples will be analyzed for select VOCs (carbon disulfide, CT, chloroform, 1,2-dichloroethane,
cis-1,2-dichloroethene, 1,1,2,2-tetrachloroethane, PCE, VC, and TCE), TAL metals, and TOC.

The Reference Limits and Evaluation Tables (Tables A1-1 thru A1-7) present the constituents to be analyzed for
and the associated quantitation limits (QLs) for the Site 47 sampling.

Where, when, and how should the data be collected/generated?

e Pre-Design Investigation sampling will be performed during the Site 47 Pre-Design field sampling event,
tentatively scheduled for spring of 2012.

e Baseline sampling will be performed before ISCO injection activities, which is tentatively scheduled for
summer of 2012. Post-injection short-term monitoring sampling events will occur after completion of ISCO
injection.

e All sampling will be performed in general accordance with procedures described in the SOPs listed in the Field
SOPs Reference table.

Who will collect and generate the data? How will the data be reported?

e A CH2M HILL field team will collect the samples during the Site 47 Pre-Design Investigation, baseline, and
post-injection sampling events.

e Samples will be shipped for analysis via overnight courier to an offsite Navy-approved laboratory under
subcontract to CH2M HILL.

¢ All analytical data will be submitted to CH2M HILL. Once received and reviewed by CH2M HILL, all analytical
data will be validated by CH2M HILL, with the exception of the field measurements and MIP data, as noted
previously.

e Field data such as field observations will also be generated during the Site 47 sampling events and recorded in
a field notebook. :

¢ All analytical data from the Pre-Design Investigation will be presented in a technical memorandum to be
prepared and submitted to the Navy as a preliminary draft for review before distribution to EPA and MDE for
regulatory review and approval. The final approved report will be placed in the Administrative Record and will
be publicly available.

e All analytical data from the baseline and post-injection sampling will be compiled and presented in a technical
memorandum to be prepared and submitted to the Navy as a preliminary draft for review before distribution
to EPA and MDE for regulatory review and approval. The final approved report will be placed in the
Administrative Record and will be publicly available.

How will the data be archived?

Data will be archived according to procedures dictated via the CLEAN program contract. Data will be uploaded to
the Navy Installation Restoration Information Solution for use and archiving by the Navy. At the end of the
project, paper copies of archived laboratory data and validation reports will be returned to the Navy. ‘

Project Quality Objectives listed in the form of if/then qualitative and Quantitative statements.
The project quality objectives are shown on Figure 6 in the form of a decision tree. ‘

For the Pre-Design Investigation, MIP profiles will be collected at 12 locations in the North Area and 16 locations
in the South Area. The results will be used to select the DPT sampling locations. The in situ groundwater results
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‘ will be compared to the Source Plume boundary concentration of 500 ug/L. If results are below 500 pg/L, then
the Source Area plume boundary will decrease. If the results are above 500 ug/L, the Source Area plume
boundary will not change. The soil data will not be used to revise the Source Area boundary but rather to measure
trends and support the groundwater evaluation.

2.6 Field QC Samples
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2.6.1 Table 2-1 Measurement Performance Criteria Table - Field QC Samples

Matrix: Groundwater and Aqueous (Blanks)

Analytical Group: VOC

Concentration Level: Low (SW-846 82608)

QC Sample Assesses Error
for Sampling (S),

Data Quality Indicators Measurement Analytical (A) or both
Qc Sample? Analytical Group® Frequency (DQls) Performance Criteria (s&A)
Field Duplicate voC One per 10 field samples Precision %RPD <20% S&A
Equipment Rinsate Blank vocC One per day Bias / Contamination SRaer;: ta; _:; itlzzd_:_' :.nk' )
Trip Blank VvOC One per cooler Bias / Contamination Same as method blank. S&A
| Temperature Blank VvoC One per cooler Accuracy / Representativeness | 2-6°C S

"If information varies within an analytical group, separate by individual analyte.

2MS/MSD is described on Table A-3-1.
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2.6.2 Table 2-2 Measurement Performance Criteria Table - Field QC Samples

Matrix: Groundwater and Aqueous {Blanks)
Analytical Group: METAL, FMETAL
Concentration Level: Low (SW-846 6020A)

QC Sample Assesses Error
for Sampling (S),

. Data Quality Indicators Measurement Analytical (A) or both
Qc Samplez Analytical Group1 Frequency (pQls) Performance Criteria (S&A)
Field Duplicate METAL, FMETAL One per 10 field samples Precision %RPD <20% S&A
. . . .. Same as method blank.
Equipment Rinsate Blank METAL, FMETAL One per day Bias / Contamination Refer to Table A-3-2. S
Temperature Blank METAL, FMETAL One per cooler Accuracy / Representativeness 2-6°C S

’If information varies within an analytical group, separate by individual analyte.

2MS/MSD is described on Table A-3-2.
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2.6.3 Table 2-3 Measurement Performance Criteria Table - Field QC Samples

Matrix: Groundwater
Analytical Group: WCHEM
Concentration Level: Medium (EPA 300.0, SM4500-S2-F, RSK-175, SW-846 9060, SM2320B)

QC Sample Assesses Error
for Sampling (S),

Data Quality Indicators Measurement Analytical (A) or both
QC Sample Analytical Group1 Frequency (DQis) Performance Criteria (S&A)
Temperature Blank WCHEM 1 per cooler Representativeness 2-6°C S

'if information varies within an analytical group, separate by individual analyte.
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2.6.4 Table 2-4 Measurement Performant:e Criteria Table - Field QC Samples

e

Matrix: Groundwater
Analytical Group: MICRO

Concentration Level: Low (qPCR)

QC Sample Assesses Error
for Sampling (S),

Data Quality Indicators Measurement Analytical (A) or both
QC Sample Analytical Group1 Frequency (DQls) Performance Criteria {S&A)
Temperature Blank MICRO 1 per cooler Representativeness 2-6°C S

Tif information varies within an analytical group, separate by individual analyte.
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2.6.5 Table 2-5 Measurement Performance Criteria Table - Field QC Samples

Matrix: Surface Soil and Subsurface Soil
Analytical Group: VOC
Concentration Level: Low (SW-846 8260B)

QC Sample Assesses Error
for Sampling (S),

Data Quality Indicators Measurement Analytical (A) or both
Qc Samplez Analytical Group® Frequency (DQls) Performance Criteria (S&A)
Field Duplicate vOC One per 10 field samples Precision %RPD <30% ‘ S&A
Equipment Rinsate Blank voc One per day Bias / Contamination S::tfe;:orr.\rzt;ce)il_);a-;l(. S
Trip Blank VvOC One per cooler Bias / Contamination Same as method blank. S&A
Temperature Blank voC One per cooler Accuracy / Representativeness 2-6°C S

"If information varies within an analytical group, separate by individual analyte.

2MS/MSD is described on Table A-3-5.
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2.6.6 Table 2-6 Measurement Performance Criteria Table - Field QC Samples

Matrix: Surface Soil and Subsurface Soil
Analytical Group: METAL
Concentration Level: Low (SW-846 6020A)

QC Sample Assesses Error
for Sampling (S),

Data Quality Indicators Measurement Analytical (A) or both
Qc Samplez Analytical Group® Frequency (DQls) Performance Criteria (S&A)
Field Duplicate METAL One per 10 field samples Precision %RPD <30% S&A

Same as method blank.

Equipment Rinsate Blank METAL One per day Bias / Contamination Refer to Table A-3-6. S

Temperature Blank METAL One per cooler Accuracy / Representativeness 2-6°C S

"If information varies within an analytical group, separate by individual analyte.

2MS/MSD is described on Table A-3-6.
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2.6.7 Table 2-7 Measurement Performance Criteria Table - Field QC Samples

Matrix: Surface Soil and Subsurface Soil
Analytical Group: WCHEM
Concentration Level: Low {Walkley Black)

QC Sample Assesses Error
for Sampling (S),

. Data Quality Indicators Measurement Analytical (A) or both
QcC Sample Analytical Group® Frequency (DQis) Performance Criteria (S&A)
Temperature Blank WCHEM One per cooler Accuracy / Representativeness 2-6°C S

“If information varies within an analytical group, separate by individual analyte.
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. 2.7 Sampling Design and Rationale
2.7.1 General Approach

The sampling design and rationale were based on previous investigations at Site 47 as well as discussions held by
the Tier | Partnering Team during the project scoping session. The Tier | Team agreed that soil and groundwater
samples should be collected during the Pre-Design Investigation to prepare for the ISCO implementation, and
sample locations presented in this UFP-SAP were selected by the team to provide sufficient coverage of the site.
The Tier | Team also agreed that soil and groundwater samples should be collected during the baseline and post-
injection sampling to evaluate the effectiveness of the ISCO implementation, and sample locations presented in
this UFP-SAP were selected by the team to provide sufficient coverage of the site. The sampling will be conducted
in multiple areas (Figures 4 and 5) as previously discussed.

2.7.2 Sampling Rationale

The data from the Pre-Design Investigation will be used to refine the design for ISCO application at the site. The
MIP locations are spaced throughout the site to refine the understanding of the soil lithology, as well as the
vertical distribution of VOCs in the subsurface (Figures 4 and 5). DPT locations will be selected based on Tier |
partnering team review of the MIP data.

The data from the baseline and post-injection sampling will be used to evaluate the effectiveness of the 1ISCO
application at the site.
2.7.3 Sample Matrices

Sample matrices for the Pre-Design Investigation are limited to saturated soil and groundwater to determine the
size of the plume requiring treatment for the 1ISCO application. Sample matrices are also limited to saturated soil
and groundwater for the baseline and post-injection sampling to evaluate the effectiveness of the ISCO
application.

2.7.4 Analytical Groups

Analyses for the various media will consist of the following:

Depth of ) Number of
Matrix Samples Analysis Method Samples Rationale Sampling Strategy
. 82608, E:ﬁt:‘;:;ﬁgfe trt:;e Subsurface soil
Subsurface Soil T8D Select VOCs and TOC Walkley 27 source area samples and in-situ
Black plume to groundwater samples
I determir;ehthe will be collected using
n-situ extent of the direct push sampling
Groundwater TBD Select VOCs 82608 9 area requiring methods
treatment. . )
The monitoring well
Groundwater will be purged before
ling. Th
(from Select VOCs, totaland | 82608, 88 Assess ISCO samping. ‘e
itori N/A dissolved TAL metals 6020A (22 samples erformance groundwater sample
monltI?rlng ’ per event) P ’ will be collected using
wells) a low-flow sampling
technique.
The monitoring well
Groundwater _ 9060, EPA 22 will be. purged before
. TOC, nitrate, methane, | 300.0, RSK- | (11 samples Assess 1SCO sampling. The
{ r.?m. / N/A ethane, ethene, 175, in baseline erformance groundwater sample
meon I‘I’”“g alkalinity, and gPCR | SM23208, | and 9-month | P ' will be collected using
wells) gPCR event) a low-flow sampling
technique.
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Depth of Number of
Matrix Samples Analysis Method Samples Rationale Sampling Strategy
The monitoring well
Groundwater will be purged before
64 sampling. The
(fr':)m. N/A Sulfate EPA 300.0 (16 samples A:s:::;:ﬁe groundwater sample
mont IT”"g per event) P ’ will-be collected using
wells) a low-flow sampling
technique.
The monitoring well
Groundwater 32 will be purged before
(16 samples sampling. The
) M4500- R .
(fr.om‘ N/A Sulfide > szfg 0 in baseline A:srfe;:f;i?:e groundwater sample
monltlc:nng and 9-month | P ’ will be collected using
wells) event) a low-flow sampling
technique.
The monitoring well
Groundwater 22 will be purged before
| ing.
(from Ferrous iron and ferric Field test (.11 samP es Assess ISCO sampling. The
o N/A iron Kits in baseline erformance groundwater sample
momt"ormg and 9-month | P ' will be collected using
wells) event) a low-flow sampling
technique.
The monitoring welt
Groundwater will be purged before
. 64 sampling. The
F
(ﬂ:om. N/A Persulfate 'elsi tt est (16 samples A:s;:os:r:'us;cn?:e groundwater sample
monltltl)rlng per event) P ' will be collected using
wells) a low-flow sampling
technique.
Subsurface soil
16 samples and in-situ
Subsurface Soil TBD Select VOCs, TAL 82608 (8 samples Assess ISCO gr'oundwater samp!es
metals, and TOC performance. will be collected using
per event) .
DPT sampling
methods.
Groundwater
(Comprehensive Determine the Collect round of
round of groundwater groundwater
groundwater N/A N/A N/A 0 flow direction at | elevations from 22
elevation the site. monitoring wells.
measurements)

2.7.5 Sampling Frequency and Seasonal Considerations

One round of sampling will be conducted during the Pre-Design Investigation. This sampling is currently scheduled
to be performed in the spring 2012.

Four rounds of sampling (baseline, 2-month post injection, 6-month post injection, and 9-month post injection)
will be conducted to evaluate the effectiveness of the ISCO application. The results of the bench-scale study and
pilot study indicated that the longevity of activated persulfate is less than 2 months. Therefore, sampling after 2
months will confirm activated persulfate’s longevity and determine short-term ISCO performance. Sampling at 6
months will provide information on the continuing effectiveness of ISCO and on whether bioprocesses have
started to reestablish. The data for 9 months sampling will provide information on the following: 1) amount of
reduction in VOC/mass concentrations in saturated soil and groundwater; 2) whether NA parameters are
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favorable for biodegradation; 3) whether metals have mobilized downgradient; and 4) whether activated
persulfate has been fully consumed. Baseline sampling is currently scheduled to occur in the spring of 2012. Post-
injection sampling will be scheduled following the ISCO application.

2.8 Data Management

2.8.1 Analysis Tasks

The analytical laboratory will process and prepare samples for analyses and will analyze all samples in accordance
with the Sample Details Table.

2.8.2 QC Tasks

e Implement SOPs for field and laboratory activities being performed
e Collect QC samples as described the Laboratory QC Samples Table.
2.8.3 Secondary Data

¢ None

2.8.4 Data Validation, Review, and Management Tasks

e CH2M HILL will perform data validation in accordance with the Data Verification and Validation (Steps | and
lla/ilb} Process Table

e Incorporate validated data into the Navy Installation Restoration Information Solution database.

2.8.5 Documentation and Reporting

e All analytical data and validation reports from the Pre-Design Investigation will be presented in a technical
memorandum.

o All analytical data and validation reports from the baseline and post-injection sampling will be compiled and
presented in a technical memorandum.

2.8.6 Data Tracking, Storage, Archiving, Retrieval and Security
e Records will be maintained and archived in accoradance with the Navy CLEAN program contract.

e Tracking, storage, and archiving will be performed by the PDM. The person ultimately responsible for all these
activities is the CH2M HILL PM.
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2.9 Data Verification and Validation (Steps | and lla/lib) Process Table

project file for archival at project closeout.

Project Chemist: Juan Acaron/CH2M HILL

Data Review input Description Responsible for Verification/Validation :‘:g:‘aallf
. . . . . h ioct fi
Field Notebooks Fleld‘ noteboolfs will be reviewed internally and placed into the project file for FTL (TBDJ)/CH2M HILL internal
archival at project closeout.
Chain-of-custody (CoC) forms and shipping documentation will be reviewed
internally upon their completion and verified against the packed sample FTL (TBD)/CH2M HILL Internal /
Chains of Custody and Shipping Forms | coolers they represent. The shipper's signature on the CoC will be initialed by ) External
the reviewer, a copy of the CoC retained in the site file, and the original and Project PDM: Hillary Ott/CH2M HILL
remaining copies taped inside the cooler for shipment.
.. . Any discrepancies, missing, or broken containers will be communicated to the . .
Sample Condition upon Receipt project PDM in the form of laboratory logins. Project PDM: Hillary Ott/CH2M HILL External
. Laboratory method deviations will be discussed and approved by the Project
Doc'un'.nentatmn of Laboratory Method Chemist. Documentation will be incorporated into the case narrative which Project Chemist: Juan Acaron/CH2M HILL Internal
Deviations X
becomes part of the final hardcopy data package.
. . i .
Electronic Data Deliverables Electronic data deliverables will be compared against hardcopy laboratory Project PDM: Hillary Ott/CH2M HILL External
results (10% check).
Case narratives will be reviewed by the data validator during the data
Case Narrative validation process. This is verification that they were generated and Data Validator: Herb Kelly/CH2M HILL External
applicable to the data packages.
Al Iabor‘atory data packages will be verified mterr.\ally by the labc?ratory Laboratory QA Officer (Environmental
Laboratory Data performing the work for completeness and technical accuracy prior to . . Internal
. Conservation [ENCO] Laboratories)
submittal.
h ill ifi ject Data M PDM
Laboratory Data :p:c?;::tw" be verified for completeness by an Project Data Manager ( ) Project PDM: Hillary Ott/CH2M HILL External
Upon report completion, a copy of all audit reports will be plaéed in the site
file. If CAs are required, a copy of the documented CA taken will be attached
to the appropriate audit report in the QA site file. Periodically, and at the Project Manager: Margaret Internal /
Audit Reports completion of site work, site file audit reports and CA forms will be reviewed Kasim/CH2M HILL External
internally to ensure that all appropriate CAs have been taken and that Project Chemist: Juan Acaron/CH2M HILL
corrective action reports are attached. If CAs have not been taken, the site
manager will be notified to ensure action is taken.
CA Reports CA reports will be reviewed by the Project Chemist or PM and placed into the PM: Margaret Kasim /CH2M HILL External
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2.9 Data Verification and Validation (Steps | and lla/llb) Process Table

L . . . . N I i
Data Review Input Description Responsible for Verification/Validation :::er:-\aaI{
Laboratory Methods Ensure the laboratory analyzed samples using the correct methods. Project Chemist: Juan Acaron/CH2M HILL External
TCLand TAL s_:sb‘:;;;he laboratory reported all analytes from each analysis group as per Project Chemist: Juan Acaron/CH2M HILL External
Reporting Limits (RLs) Ensure the laboratory met t!me pro;ect—dgsngnated Qls as per Table AL If QLs Project Chemist: Juan Acaron/CH2M HILL External
were not met, the reason will be determined and documented.
Laboratory SOPs Ensure that approved analytical laboratory SOPs were followed. Data Validator: Herb Kelly/CH2M HILL External
Holding times from collection to extraction or analysis and from extraction to
Sample Chronology analysis will be considered by the Data Validator during the data validation Data Validator: Herb Kelly/CH2M HILL External
process.
Raw Data 10 percent review of raw data to confirm laboratory calculations. Data Validator: Herb Kelly/CH2M HILL External
All non-analytical field data will be reviewed against Quality Assurance Project
Onsite Screening Plan requirements for completeness and accuracy based on the field FTL(TBD)/CH2M HILL Internal
calibration records.
Documentation of Method QC Results | Establish that all required QC samples were run and met limits. Data Validator: Herb Kelly/CH2M HILL External
Documentation of Field QC Sample Establish that all required Quality Assurance Project Plan QC samples were run | Project Chemist: Juan Acaron/CH2M HILL External
Results and met limits. Data Validator: Herb Kelly/CH2M HILL
Analytical methods and laboratory SOPs, as presented in this UFP-SAP, will be
used to evaluate compliance against QA/QC criteria. QA/QC criteria for field
QC samples are presented in Table 2. Target compound lists, LOQs, LODs, and
DLs are presented in Table A1. QA/QC criteria for calibrations are presented
in each laboratory SOP (referenced in Table A2). QA/QC criteria for laboratory
QC samples are presented in Table A3. Data may be qualified if QA/QC
Analytical Data Validation (VOC) exceedances have occurred. Data qualifiers will be those presented in Region | Data Validator: Herb Kelly/CH2M HILL External

Il Madifications to National Functional Guidelines for Organic Data Review
(EPA, 1994).Guidance and qualifiers from EPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (EPA, 1999) may also
be applicable. 100% of the VOC data generated will undergo analytical data
validation. Of the 100% validated, 10% of results will be re-calculated from
the raw data to verify calculations.
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2.9 Data Verification and Validation (Steps | and lla/llb) Process Table

Data Review input

Description

Responsible for Verification/Validation

Internal /
External*

Analytical Data Validation (METAL or
FMETAL)

Analytical methods and laboratory SOPs, as presented in this UFP-SAP, will be
used to evaluate compliance against QA/QC criteria. QA/QC criteria for field
QC samples are presented in Table 2, target analyte lists, LOQs, LODs, DLs, and
limits for precision and accuracy are presented in Table A1, QA/QC criteria for
calibrations are presented in each laboratory SOP (referenced in Table
A2).QA/QC criteria for laboratory QC samples are presented in Table A3. Data
may be qualified if QA/QC exceedances have occurred. Data qualifiers will be
those presented in Region Il Modifications to the Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses (EPA 1993). 100% of
the METAL and FMETAL data generated will undergo analytical data
validation. Of the 100% validated, 10% of results will be re-calculated from
the raw data to verify calculations.

Data Validator: Herb Kelly/CH2M HILL

External

Analytical Data Validation (WCHEM
and MICRO)

WCHEM and MICRO are subject to the verification procedures specified in this
table. The case narratives will be read, any issues will be investigated, and the
impact (if any) on data quality or data usability will be discussed with the
project team.

Project Chemist: Juan Acaron/CH2M HILL

External

‘Internal / External is with respect to the data generator.
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SECTION 3

3 Field Project Implementation

3.1 Field Project Instructions
3.1.1 Pre-Sampling Tasks

Before the Pre-Design Investigation fieldwork begins, utility locating, MIP, DPT, drilling, and monitoring well
surveying subcontractors will be procured. Before the baseline and 9-month post injection fieldwork begins, utility
locating and DPT subcontractors will be procured. Intrusive activities are not planned for the 2-month and 6-
month post-injection events. Also, the FTL, Site Safety Coordinator, and other field team members will be
identified to complete the field sampling events at Site 47.

3.1.2 Sampling Tasks
Applicable SOPS for project tasks outlined in this section are listed on the Field SOPs Reference Table.

Pre-Design Investigation
Mobilization

Foliowing approval of this UFP-SAP, CH2M HILL will begin mobilization activities for the Pre-Design Investigation.
Before mobilization, all field team members will review this UFP-SAP and the project-specific HASP. A field team
kickoff meeting will be held to ensure that personnel are familiar with the scope of field activities and safety
issues. Mobilization activities will include coordination with Base personnel and the preparation of field
equipment.

Utility Location

Before mobilizing the MIP subcontractor, the field team will mark all sample locations using a poftable global
positioning system (GPS) unit. A Comprehensive Work Approval Process will be obtained from NSF-IH, and a third-
party utility locating subcontractor will clear all sampling locations for underground utilities and/or anomalies.

Sample Collection

In general, work will be performed in Level D personal protective equipment (PPE), which includes safety glasses,
safety-toed boots, and impermeable gloves. Upgrades to higher levels of PPE will be presented in the HASP that
will be prepared as a part of mobilization efforts. ‘

Twelve MIP profiles will be obtained from locations in the North Area of Site 47 {Figure 4). Based on these resulits,
four DPT boring locations will be chosen. A total of 4 in situ groundwater samples will be collected, 1 from each
boring, and 12 saturated soil samples will be collected, 3 from each boring. Intervals from below the water table
which the saturated soil samples will be collected will be decided based on the MIP results and the use of field
screening tools (PID and color-TEC) during DPT activities.

Sixteen MIP profiles will be obtained from locations in the South Area of Site 47 (Figure 5). Based on these results,
five DPT boring locations will be chosen. Five in situ groundwater sampling will be collected, 1 from each boring,
and 15 saturated soil samples will be collected, 3 from each boring. Intervals from below the water table which
the saturated soil samples will be collected will be decided based on the MIP results and the use of field screening
tools (PID and color-TEC) during DPT activities.

All samples will be collected and analyzed as outlined on the Sample Details Table (Section 3.3). All relevant site-
specific observations, onsite conditions, and sampling activities will be recorded in the field log book as described
in the SOPs. All samples will be collected in laboratory-prepared sampling containers, packed on ice, and shipped
overnight to an offsite laboratory every evening. All new MIP and DPT sample locations will be surveyed using a
GPS unit.
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Eight permanent 2-inch-diameter monitoring wells will be installed using DPT—four in the North Area and four in
the South Area. The locations of these monitoring wells will be selected based on MIP and DPT sample results.
The new monitoring wells will be screened across the shallow water table, which ranges from approximately 34.4
feet to 37.0 feet above mean sea level. These monitoring wells will then be developed. The newly installed
monitoring well locations and elevations will be surveyed by a Maryland-licensed surveyor.

Equipment Decontamination

All non-disposable sampling equipment will be decontaminated before use and immediately after each use as
described in the SOPs. Equipment will be decontaminated with alternating rinses of deionized water, phosphate-
free laboratory detergent, and methanol, and allowed to dry between each use. Disposable equipment, such as
the acetate liners for direct-push soil sampling, will be disposed of immediately following use.

IDW Handling

IDW generated during the soil and groundwater sampling will include purge water, soil cuttings, and solutions
used to decontaminate non-disposable sampling equipment. This IDW will be stored in U.S. Department of
Transportation (DOT)-approved 55-gallon drums, at the approved IDW staging location. One solid and one liquid
sample will be characterized for appropriate offsite disposal. IDW will be removed from the site within 90 days of
generation.

Quality Control
QC samples will be collected as outlined on the Sample Details Table.

Baseline and Post-Injection Activities

Mobilization

Upon the approval of the ISCO implementation design, CH2M HILL will begin mobilization activities for the ‘
baseline sampling. Following baseline sampling, CH2M HILL will begin mobilization activities 2 months, 6 months,

and 9 months after the ISCO application has occurred.

Before mobilization for each event, all field team members will review this UFP-SAP -and the project-specific HASP.
A field team kickoff meeting will be held to ensure that personnel are familiar with the scope of field activities and
safety issues. Mobilization activities will include coordination with Base personnel and the preparation of field
equipment.

Utility Location

Befare mobilizing the DPT subcontractor during the baseline and 9-month post injection sampling events, the field
team will mark all sample locations using a portable GPS unit. A dig permit will be obtained from NSF-IH, and a
third-party utility locating subcontractor will clear all sampling locations for underground utilities and/or
anomalies.

Sample Collection

In general, work will be performed in Level D PPE, which includes safety glasses, safety-toed boots, and
impermeable gloves. Upgrades to higher levels of PPE will be presented in the HASP that will be prepared as a
part of mobilization efforts.

Before sampling, groundwater levels will be measured in all monitoring wells to obtain the shallow water table
elevation and to assess flow direction in the vicinity of Site 47. During each round of sampling, 22 groundwater
samples will be collected using a peristaltic pump following the low-flow sampling protocol described in the SOPs.
Water quality parameters will be measured and stabilization readings recorded and met before samples are
collected.
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During the baseline sampling event and the 9-month post injection sampling event, eight saturated soil samples
will be collected using a DPT rig from locations at Site 47 in general accordance with the SOPs. Subsurface soil
samples will be collected from the interval below the water table that exhibits the maximum PID reading.

All samples will be collected and analyzed as outlined on the Sample Details Table. All relevant site-specific
observations, onsite conditions, and sampling activities will be recorded in the field logbook as described in the
SOPs. All samples will be collected in laboratory-prepared sampling containers, packed on ice, and shipped
overnight to an offsite laboratory every evening. Dissolved metal samples will be field-filtered. All new soil sample
locations will be surveyed using a GPS unit.

Equipment Decontamination

All non-disposable sampling equipment will be decontaminated before use and immediately after each use as
described in the SOPs. Equipment will be decontaminated with alternating rinses of deionized water, phosphate-
free laboratory detergent, and methanol, and allowed to dry between each use. The water level indicator will be
scrubbed with deionized water between each measurement. Disposable equipment, such as tubing for low-flow
sampling and acetate liners for direct-push soil sampling, will be disposed of immediately following use.

IDW Handling

IDW generated during the soil and groundwater sampling will include purge water, soil cuttings, and solutions
used to decontaminate non-disposable sampling equipment. This IDW will be stored in DOT-approved 55-gallon
drums, at the approved IDW staging location. One solid and one liquid sample will be characterized for
appropriate offsite disposal. IDW will be removed from the site within 90 days of generation.

Quality Control

QC samples will be collected as outlined on the Sample Details Table.

3.2 Field SOPs Reference Table

Modified
Originating for
Reference Title, Revision Date and / or Organization of Project
Number Number SOP Equipment Type Work? Comments
SOP B.0O1 Equipment Blank and Field -
Blank Preparation, reviewed CH2M HILL S?g::;?::':s’ gloves, blank liquid, No
5/2011 P
SOP B.02 Chain-of-Custody (CoC),
reviewed 5/2011 CH2M HILL CoC No
SOP B.03 L | Deionized water, distilled water,
Decontamination of otable water, Liquinox, plastic pails
Personnel and Equipment, CH2M HILL potable water, Liqu P P No
) . or tubs, 55-gallon drum, gloves,
reviewed and revised 5/2011
decon pad
SOP B.04 Portable steam cleaner, potable
Decontamination of Drilling water, Liquinox, buckets, brushes,
Rigs and Equipment, CH2M HILL distilled water, methanol, American No
reviewed 5/2011 Society for Testing and Materials
Type-Ii water, aluminum foil
SOP B.0S Truck-mounted hydraulic percussion
. . hammer, sampling rods, sampling
Direct PUSh So.'l Sample CH2M HILL tubes and acetate liners, pre-cleaned | No
Collection, reviewed 5/2011 - \
sample containers and stainless steel
sampling implements
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Originating for
Reference Title, Revision Date and / or | Organization of Project ,
Number Number Sop Equipment Type Work? Comments
SOP 8.06 Homogenization of Soil and Sample containers, stainless steel
Sediment Samples, reviewed | CH2M HILL spoons or spatulas, stainless steel No
5/2011 pans
SOP B.07 Preparing Field Log Books, . .
reviewed 5/2011 CH2M HILL Logbook, indelible pen No
Low-Flow Groundwater 4
SOP B.0S Sampling from Momtorlrlg CHIM HILL Water level metelt, groundwater No
Wells, reviewed and revised pump, water quality meter
5/2011
MultiRAE Photoionization ) . . .
SOP B.09 Detector, reviewed 5/2011 CH2M HILL MultiRAE, calibration gas . No
Stainless steel trowel, shovel, scoop,
coring device, hand auger, etc;
SOP B.10 Soil Sampling, reviewed and CH2M HILL stainless steel split-spoon samplers, No
) revised 5/2011 thin-walled sampling tubes, drilling
rig or soil-coring rig, stainless steel
pan or bowl, sample containers
Soil Sampling for volatile
SOP B.11 organic compounds (VOCs), CH2M HILL Terra Core Sampler No
reviewed 12/2011 '
Lbcating and Clearing Magnetic field methods, optical
SOP B.12 Underground Utilities, CH2M HILL methods, ground-penetrating radar, No
reviewed 5/2011 electromagnetic induction
Field Measurement of pH,
Specific Conductance,
Turbidity, Dissolved Oxygen, Horiba U-22 water quality meter
Oxidation-Reduction with flow-through cells, distilled
SOPB.13 Potential, and Temperature CHZMHILL water in squirt bottle, Horiba U-22 No
using the Horiba U-22 with autocalibration standard solution
Flow-through Cell, reviewed
5/2011
Water-Level Measurements, Electronic water-level meter with
SOP B.14 reviewed 5/2011 . CH2ZM HILL 100-foot tape, interface probe No
Packaging and Shipping
sopp.as | Procedures for Low- CH2M HILL Lab-supplied coolers No
Concentration Samples;
reviewed 5/2011
DOT-approved 55-gallon steel drums
. . or Baker tanks, funnel for
SOP B.16 Dnsposal of Waste Fluids and CH2M HILL transferring liquid into drum, tools No
Solids, reviewed 5/2011 . .
for securing drum lids, labels,
paint/marking pens, plastic sheets
Civil Surveving. reviewed Logbook, 20-second or better
SOP B.17 5/2011 Ving, CH2M HILL theodolite or transit, GPS unit, No
electronic distance meter
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3.3 Field Project Implementation
3.3.1 Field Project Instructions (AQ, GW)

Sample Details

Navy CLEAN 8012 CTO-JUOS
NSF Indian Head Site 47
Pre-Design Investigation

ENCO Laboratories
Attn: Sample Receiving
10775 Central Port Drive

Orlando, FL 32824

POC: Ronnie Wambles
{407) 826-5314

Analyze Group

VvOC

Preparation and Analytical Method

SW-846 8260B

Analytical Laboratory

ENCO Laboratories - Orlando

Analytical SOP Reference

VGCMS-05

Data Package Turnaround Time

21 Calendar-day

Container Type

3 x 40mL vials

Volume Required

40mL

Preservative

zero-headspace, HCl to pH < 2,
(4£2) °C

Holding Time
(Preparation/analyze)

14 days to analyze

Coordinates
Site Matrix Station ID Sample ID X Y Depth / Sampling Interval |

Site 47 GW 1S47GW43 1S47GW43MMYY TBD X
Site 47 GW 1S47GW44 1S47GW44MMYY TBD X
Site 47 GW 1S47GW45 1S47GW45MMYY TBD X
Site 47 GW 1S47GWA46 1S47GW46MMYY TBD X
Site 47 GW 1S47GW47 1S47GWA47MMYY T8D X
Site 47 GW 1S47GWA48 1S47GW48MMYY T8D X
Site 47 GW 1547GWA49 1S47GW49MMYY TBD X
Site 47 GW 1S47GW50 1S47GWS0MMYY TBD X
Site 47 GW 1S47GW51 IS47GW51MMYY TBD X
Site 47 GW 1S47GW43 1S47GW43PMMYY T8D X
Site 47 GW 1S47GW44 1S47GW44MMYY-MS TBD X
Site 47 GW 1S47GW44 1S47GW44MMYY-SD TBD X
Site 47 AQ 1S47QC (Equipment Blank) 1IS47EBO1LMMDDYY X
Site 47 AQ 1547QC (Trip Blank) 1S47TBO1MMDDYY X

16

Frequency of Field QA/QC Sample Collection (assuming GW sampling occupies two days; decontaminated equipment; samples shipped daily)
Field Duplicate: One per 10 normal field samples
MS/MSD Pair: One pair per 20 normal field samples
Trip Blank: One per cooler containing VOCs samples
Equipment Blank: One per day per equipment type
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3.3.2 Field Project Instructions (AQ, SB)

Sample Details

Navy CLEAN 8012 CTO-JU0S
NSF Indian Head Site 47
Pre-Design Investigation

ENCO Laboratories
Attn: Sample Receiving
10775 Central Port Drive
Orlando, FL 32824

POC: Ronnie Wambles
(407) 826-5314

Analyze Group voC TOC
Preparation and Analytical
Method SW-846 82608 Walkley Black

Analytical Laboratory

ENCO Laboratories - Orlando

Analytical SOP Reference

VGCMS-05

| WETs-90

Data Package Turnaround Time

21 Calendar-day

Container Type

4 x 40mL vials

1 x 40z Glass Jar

Volume Required

5g 1g

3 vials of DI w/ stir

Preservative bar and 1 vial of (4+2) °C
MeOH, (41+2) °C
. . 48 hours to freeze
Holding Time (-10°C)/14 daysto | 14 days

(Preparation/analyze)

analyze

Coordinates
Site Matrix Station ID Sample ID X Y Depth / Sampling Interval .
Site 47 SB 1S475B23 1S475823TDBD T8D X X
Site 47 SB 1S475B23 1S47S823TDBD TBD X X
Site 47 SB 1S47SB23 1S475823TDBD TBD X X
Site 47 SB 1S475B24 15475824TDBD TBD X X
Site 47 SB 1S475B24 1S475824TDBD TBD X X
Site 47 SB . 1S475B24 1S47SB24TDBD TBD X X
Site 47 SB 1S47SB25 1S47SB25TDBD TBD X X
Site 47 SB 1S475B25 1S475B25TDBD TBD X X
Site 47 SB 1S47SB25 15475825TDBD TBD X X
Site 47 SB IS475B26 1S475826TDBD TBD X X
Site 47 SB 1S475B26 1S475826TDBD TBD X X
Site 47 SB 1S475B26 1S475826TDBD TBD X X
Site 47 SB 1S475B827 15475827TDBD TBD X X
Site 47 SB 15475827 1S47SB27TDBD TBD X X
Site 47 S8 1S475827 1S47SB27TDBD TBD X X
Site 47 SB 15475828 1S475B28TDBD TBD X X
Site 47 S8 15475828 1S47SB28TDBD TBD X X
Site 47 SB 1S475B28 1S47SB28TDBD TBD X X
Site 47 SB 1S47SB29 1S47SB29TDBD T8D X X
Site 47 SB 1S475B29 1S475B29TDBD T8D X X
Site 47 SB 1S47SB29 1S475B29TDBD TBD X X
Site 47 SB 1S475B30 15475830TDBD TBD X X
Site 47 SB 1S475B30 1S475830TDBD TBD X X
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3.3.2 Field Project Instructions (AQ, SB)

Sample Details

Navy CLEAN 8012 CTO-JUOS
NSF Indian Head Site 47
Pre-Design Investigation

ENCO Laboratories
Attn: Sample Receiving
10775 Central Port Drive
Orlando, FL 32824

POC: Ronnie Wambles
(407) 826-5314

Analyze Group vOoC TOC
:;:f:;:t_m" and Analytical SW-846 82608 Walkley Black
Analytical Laboratory ENCO Laboratories - Orlando
Analytical SOP Reference VGCMS-05 | weTs-90

Data Package Turnaround Time | 21 Calendar-day

Container Type ' 4 x 40mL vials 1 x 40z Glass Jar
Volume Required 5g ig

3 vials of DI w/ stir

Preservative bar and 1 vial of (4£2) °C
MeOH, (4+2) °C
" . 48 hours to freeze
Holding Time (-10°C)/14 daysto | 14 days

(Preparation/analyze)

analyze

Frequency of Field QA/QC Sample Collection (assuming SB sampling occupies
Field Duplicate: One per 10 normal field samples
MS/MSD Pair: One pair per 20 normal field samples
Trip Blank: One per cooler containing VOCs samples
Equipment Blank: One per day per equipment type

equipment

Saau e
samples shipped daily)

Coordinates
Site Matrix Station ID Sample ID X Y Depth / Sampling Interval

Site 47 SB 1S47SB30 1S47SB30TDBD TBD X X
Site 47 SB 15475831 1S47SB31TDBD TBD X X
Site 47 S8 1S47SB31 1S47SB31TDBD TBD X X
Site 47 S8 15475831 1S47SB31TDBD TBD X X
Site 47 SB 1S475B23 1547SB23PTDBD TBD X
Site 47 SB 15475823 1S475823TDBD-MS TBD X
Site 47 SB 1S47SB23 1S475B23TDBD-SD T8D X
Site 47 S8 1S47SB26 1S475B26PTDBD TBD X
Site 47 SB 15475826 1S47SB26TDBD-MS TBD X
Site 47 SB 15475B26 15475826TDBD-SD TBD X
Site 47 SB 1S47SB30 1S47SB30PTDBD T8D X
Site 47 AQ 1S47QC (Equipment Blank) 1S47EBO1IMMDDYY X
Site 47 AQ 1S47QC (Trip Blank) IS47T801M DYY X

38 27
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3.3.3 Field Project Instructions (AQ, GW)
Sample Details
Analyze Group VOC METAL ::ILETI'TE o TOC Sulfide Sulfate Nitrate Alkalinity MEE MICRO?
Navy CLEAN 8012 CTO-JUOS
NSF indian Head Site 47 Preparation and Analytical SW-846 82608 SW-846 SW-846 SW-846 SM4500-52- EPA 300.0 SM23208 - RSK-175 qPCR
Baseline Method 6020A 6020A 9060 F
ENCO Microbial
ENCO Laboratories Analytical Laboratory ENCO Laboratories - Orlando Laboratories - Insights,
Attn: Sample Receiving Jacksonville Inc.
107;3::::3":;2:3 e Analytical SOP Reference VGCMS-05 33227 3??127 WETS-66 | WETS-061 | WETS-057 WETS-047 VCG-11 g:ﬁzg’;&
POC: Ronnie Wambies Data Package Turnaround
(407) 826-5314 Time 21 Calendar-day
Microbial Insights, Inc. Container Type 3 x 40mL vials 1 x 250mL 1x 250ml 2.x 4omt 1 x 250mt 1 x S00mL HDPE 3 x 40mL vials irxll)‘(- :i[c): )
Attn: Sample Receiving HOPE HDPE vials HDPE flo filter
2340 Stock Creek Blvd Volume Required 40mL 50 mL 50 mL 5 mL 250 mL 50 mL 50 mL a0mL 1’
Rockford, TN 37853
POC: Anita Biernacki zero-headspace, H3POsto Zn Acetate zero-headspace,
(865) 573-8188 X108 Preservative HCltopH <2, T;O(Zioz;) t{ C ;"\:gi Zt;)féH < pH< 2, ;:: 2013 to {4+2) °C HCtopH< 2, (4+2)°C
(4£2)°C AT i (4£2) °C 4£2)° c (4+2) °C
Holding Time 14 days to 180 daysto | 180 days to 28 daysto | 7 daysto 28 days to 48 hoursto | 14 daysto 14 days to 24-48 hours
{Preparation/analyze) analyze analyze analyze analyze analyze analyze analyze analyze analyze to analyze
Site Matrix Station 1D Sample ID :oordmates Depth / Sampling Interval
Site 47 GW 1S47MW01 1IS47MWO01MMYY 14-24 X X X X X X X X
‘ Site 47 GW IS47MW02 1S47MWO2MMYY 7-17 X X X
Site 47 GwW 1S47MW03 1S47MWO3MMYY 818 X X X X X X X X X X
Site 47 GW 1IS47MWO04 1S47MWO04MMYY 6-16 X X X X X
Site 47 GW 1IS47MW05 1IS47MWOSMMYY 3-13 X X X X X X X X
Site 47 GW 1S47MWO06 1S47MWO6MMYY 5-15 X X X
Site 47 GW 1S47MW09 1S47MWOIMMYY 16 -26 X X X
Site 47 GW 1IS47MW10 1S47MW10MMYY 7-17 X X X
Site 47 GW 1IS47MW19 IS47MW19MMYY 7-17 X X X X X X X X X X
Site 47 GW - 1S47MW20 1S47MW20MMYY 75-175 X X X X X
Site 47 GW 1S47Mw21 1IS47MW21MMYY 8-18 X X X X X
Site 47 GW 1S47MW22 1S47MW22MMYY 5.5-15 X X X X X X X X X X
Site 47 GW 1IS47MW23 1S47MW23MMYY 45-145 X X X X X X X X
Site 47 GW 1S47MW 24 1S47MW24MMYY 6-16 X X X X X X X X X X
Site 47 GW 1S47MW25 1S47MW25MMYY TBD X X X X X
Site 47 GW 1S47MW26 1S47MW26MMYY TBD X X ‘X X X X X X X X
Site 47 GW 1S47MW27 IS47MW27MMYY TBD X X X X X
Site 47 GW IS47MW28 IS47MW28MMYY 8D X X X X X X X X X X
Site 47 GW 1S47MW29 1SA7TMW29MMYY 80 X X X X X
Site 47 GW 1IS47MW30 1S47MW30MMYY T8D X X X X X X X X X X
Site 47 GW IS47MW31 IS47MW31MMYY 18D X X X X X
Si 1S47MW32 TMW32MMYY T8D X X X X X X
Site 47 GW 1S47MW03 IS47MWO3PMMYY 8-18 X X X
Site 47 GW tS47MW01 IS47MWO1MMYY-MS 14-24 X X X
Site 47 GW 1547MW01 S47MWO1MMYY-SD 14-24 X X X
Site 47 GW IS47MW19 IS47MW19PMMYY 7-17 X X X
. Site 47 GW 1S47MW05 1IS47MWO5MMYY-MS 3-13 X X X
Site 47 GW 1S47MW05 IS47MWOSMMYY-SD 3-13 X X X
Site 47 GW 1S47MW24 1S47MW24PMMYY 6-16 X X X
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3.3.3 Field Project Instructions (AQ, GW)

Sample Details
FILTE|
Analyze Group vOoC METAL MET :f D TOC Suifide Sulfate Nitrate Alkalinity MEE MICRO?
Navy CLEAN £012 CTO-1U0S P ti d Analytical SW-846 SW-846 SW-846 SM4500-52
NSF Indian Head Site 47 reparation and Analytica X - - - -2 g
Baseline Method SW-846 82608 6020A 6020A 9060 F EPA 300.0 SM23208 RSK-175 qPCR
ENCO Microbial
ENCO Laboratories Analytical Laboratory ENCO Laboratories - Orlando Laboratories - insights,
Attn: Sample Receiving Jacksonville inc.
10775 Central Port Drive : . EXMT-07, | EXMT-07, DNA-EXT,
Orlando, FL 32824 Analytical SOP Reference VGCMS-05 MET-15 MET-15 WETS-66 WETS-061 WETS-057 WETS-047 VCG-11 DNA-GPCR
POC: Ronnie Wambles Data Package Turnaround P
(407) 826-5314 Time v
o . 1 x 1L HDPE
Microbial Insights, Inc. Container Type 3 x 40mL vials 1x250mL 1x 250mL Z.X 4omt 1x250mL 1 x 500mL HDPE 3 x 40mL vials or 1 x Bio-
Attn: Sample Receiving HOPE HDPE vials HDPE flo filter
2340 Stock Creek Bivd Volume Required 40mL 50 mL 50 mL 5mL 250 mL 50 mL 50 mt 40mL 18
Rockford, TN 37853 Zn Acetat
T . n Acetate
POC: Anita Biernacki ) zero-headspace, HNO to pH HNO; to pH < H3iPO, to +NaOH to . zero-headspace, .
(865) 573-8188 X108 Preservative HCltopH< 2, o o pH<2, (4£2)°C HCitopH <2, (4£2) °C
(4£2)°C <2,{a+2)°C | 2, (4£2)°C (4£2) °C pH>12, (422) °C
- - {4+2) °C -
Holding Time 14 days to 180daysto | 180 days to 28 daysto | 7daysto 28 days to 48 hours to 14 days to 14 days to 24-48 hours
(Preparation/analyze) analyze analyze analyze analyze analyze analyze analyze analyze analyze to analyze
. . Coordinates i
Site Matrix Station ID Sample ID x Y Depth / Sampling Interval
Site 47 AQ 1547QC (Equipment Blank) 1S47EBOIMMDDYY X X X
Site 47 AQ 1S47QC (Trip Blank) 1IS47TBO1IMMDDYY X
' 39 34 34 11 16 16 11 11 1 11

*Frequency of Field QA/QC Sample Collection {assuming GW sampling occupies 5 days; decontaminated equipment; samples shipped daily)
Field Duplicate: One per 10 normal field samples
MS/MSD Pair: One pair per 20 normal field samples
Trip Blank: One per cooler containing VOCs samples
Equipment Blank: One per day per equipment type
ZShip MICRO samples to Microbial Insights, Inc. and all other fractions to ENCO Laboratories - Orlando.

*To provide HDPE containers, collect the entire sample volume. To provide Bio-flo filters (these are preferred), record the volume which has passed through the filter, discard the water, and submit the filter for analysis. Collect water until the filter clogs. If less than 100mL passes through the filter, collect a second Bio-flo filter. There is no
need to collect more than 1000mL of water.
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3.3.4 Field Project Instructions (AQ, SB)

Sample Details

Analyze Group vocC TOC METAL
Navy CLEAN 8012 CTO-JUOS Preparation and Analytical Method SW-846 82608 Walkley Black SW-846 6020A
NSF indian Head Site 47 Analytical Laboratory ENCO Laboratories - Orlando
Baseline Analytical SOP Reference VGCMS-05 WETS-90 | ExmT-09, MET-15
ENCO Laboratories Data Package Turnaround Time 21 Calendar-day
Attn: Sample Receiving Container Type 4 x 40mL vials 1 x 4oz Glass Jar
10775 Central Port Drive Volume Required Sg 1g I 10g
Orlando, FL 32824 3 vials of DI w/ stir bar
Preservative and 1 vial of MeOH, (4+2) | (4+2)°C
POC: Ronnie Wambles °C
(407) 826-5314 "
::’::t:fa:::‘r;analyze) ‘;g°lzi<;7 1’: ;‘:;;e:: zrgalyze 14 days to analyze 180 days to analyze
Site Matrix Station ID Sample ID X Coordinates v Depth / Sampling Interval '
Site 47 SB 1S475B32 1S475832TDBD 18D X X X
Site 47 SB 1547SB32 1S475B32TDBD TBD X X X
Site 47 SB 15475833 1S475833TDBD TBD X X X
Site 47 SB 1S47SB33 15475B33TDBD T8D X X X
Site 47 SB 1S475B34 {5475B34TDBD TBD X X X
Site 47 SB 1S475B34 1S47SB34TDBD TBD X X X
‘ Site 47 sB 1S475B35 1S47SB35TDBD T8D X X X
Site 47 SB 1S47SB35 1S47SB35TDBD TBD X X X
Site 47 SB 1S475B36 1S475B36TDBD TBD X X X
Site 47 SB 1547SB36 1S475B36TDBD TBD X X X
Site 47 SB 15475837 1S47SB37TDBD TBD X X X
Site 47 S8 1S47SB37 1S47SB37TDBD TBD X X X
Site 47 SB 1S475838 iS475B38TDBD T8D X X X
Site 47 S8 1S47SB38 1S475838TDBD 18D X X X
Site 47 S8 15475839 1S47SB39TDBD TBD X X X
Site 47 S8 15475B39 1S475B39TDBD TBD X X X
Site 47 SB 15475832 1S47SB32PTDBD TBD X X
Site 47 S8 1S47SB33 1S475833TDBD-MS T8D X X
Site 47 SB 1S475833 1S475833TDBD-SD T8D X X
Site 47 S8 15475837 1S475837PTDBD TBD X X
Site 47 AQ 1S47QC (Equipment Blank) 1S47EBO1IMMDDYY X X
Site 47 AQ 1S47QC (Trip Blank) IS47TBO1MMDDYY X
— T ” = o

Frequency of Field QA/QC Sample Collection (assuming SB sampling occupies 2 days; decontaminated equipment; samples shipped daily)
Field Duplicate: One per 10 normal field samples
MS/MSD Pair: One pair per 20 normal field samples
Trip Blank: One per cooler containing VOCs samples
Equipment Blank: One per day per equipment type
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3.3.5 Field Project Instructions (AQ, GW)

Sample Details

Analyze Group voc? METAL FILTERED METAL Sulfate
Navy CLEAN 8012 CTO-JU0S :;::’:;:ﬁ” and Analytical SW-846 82608 SW-846 6020A SW-846 6020A EPA 300.0
NSF Indian Head Site 47
2-Month post injection and 6-Month post injection Analytical Laboratory ENCO Laboratories - Orlando
Analytical SOP Reference VGCMS-05 EXMT-07, MET-15 I EXMT-07, MET-15 WETS-057
Atfr:csca’tlr.napl::r::::isisng Data Package Turnaround Time | 21 Calendar-day
10775 Central Port Drive Container Type 3 x 40mL vials 1 x250mL HDPE 1 x 250mL HDPE 1 x S00mL HDPE
Orlando, FL 32824 Volume Required 40mL 50 mL 50 mL 50 mL
POC: Ronnie Wambles Preservative zero-headspace,oHCl HN03;to pH<2, HNO;to pH< 2, (442) °C
(407) 826-5314 topH<2, (4£2)°C | (4£2)°C (4£2)°C
:.Il:l"led;:fa.:::)n:/analyze) 14 days to analyze 180 days to analyze 180 days to analyze 28 days to analyze
Coordinates
Site Matrix Station ID Sample ID X Y Depth / Sampling Interval
Site 47 GW 1S47MW01 IS47MWO1MMYY 14-24 X X X
Site 47 GW 1S47MW02 1IS47MWO02MMYY 7-17 X X X
Site 47 GW 1S47MW03 IS47MWO3MMYY 8-18 X X X
Site 47 GW 1S47MW04 1S47MWO4MMYY 6-16 X X X
Site 47 GW 1S47MWO05 IS47MWO5MMYY 3-13 X X X
Site 47 GW 1S47MW06 1S47MWO6MMYY 5-15 X X X
Site 47 GW 1S47MWO09 IS47MWOSMMYY 16 -26 X X X
Site 47 GW 1S47MW10 1S47MW10MMYY 7-17 X X X
Site 47 GW 1S47MW19 IS47MW19MMYY 7-17 X X X X
Site 47 GW 1S47MW20 IS47MW20MMYY 7.5-175 X X X X
Site 47 GW 1S47MWwW21 1IS47MW21MMYY 8-18 X X X X
Site 47 GW 1S47MW22 1IS47MW22MMYY 55-15 X X X X
Site 47 GW 1S47mMw23 IS47TMW23MMYY 45-145 X X X X
Site 47 GW 1S47MW24 1IS47MW24MMYY 6-16 X X X X
Site 47 GwW IS47MW25 1S47MW25MMYY T8D X X X X
Site 47 GW IS47MW26 1S47MW26 MMYY ‘ TBD X X X X
Site 47 GW IS47MW27 1S47MW27MMYY 78D X X X X
Site 47 GW 1S47MW28 1S47MW28MMYY TBD X X X X
Site 47 GW 1S47MW29 1IS47MW29MMYY T8D X X X X
Site 47 GW 1S47MW30 IS47MW30MMYY T8D X X X X
Site 47 GW 1S47Mw31 IS47MW31MMYY TBD X X X X
Site 47 GW 1S47MW32 1S47MW32MMYY T8D X X X X
Site 7 N GW I7MW03 I7MOMYY ‘ “ o o ‘ ‘ 8-18 X X X
Site 47 GW 1S47Mw01 1S47MWO01IMMYY-MS 14-24 X X X
Site 47 GW IS47MW01 1S47MWO01MMYY-SD 14-24 X X X
Site 47 GW 1S47MW19 1S47MW19PMMYY 7-17 X X X
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3.3.5 Field Project Instructions (AQ, GW) '
Sample Details
Analyze Group voc? METAL FILTERED METAL Sulfate
Navy CLEAN 8012 CTO-JUOS Preparation and Analytical SW-846 82608 SW-846 6020A SW-846 6020A EPA300.0
NSF indian Head Site 47 " -
2-Month post injection and 6-Month post injection Analytical taboratory ENCO Laboratories - Orlando
Analytical SOP Reference VGCMS-05 EXMT-07, MET-15 EXMT-07, MET-15 WETS-057
ENCO Laboratories "
Attn: Sample Receiving Data Package Turnaround Time | 21 Calendar-day
10775 Central Port Drive Container Type 3 x 40mL vials 1 x 250mL HDPE 1 x 250mL HDPE 1 x 500mL HDPE
Orfando, FL 32824 Volume Required 40mL 50 mL 50 mL 50 mL
POC: Ronnie Wambles Preservative zero-headspace, HCl | HNO3;topH <2, HNO; to pH < 2, (442) °C
(407) 826-5314 to pH < 2, (422) °C (412)°C (442) °C
Holding Time
1 28 days t |
(Preparation/analyze) 14 days to analyze 180 days to analyze 180 days to analyze ays to analyze
Coordinates
Site Matrix Station ID Sample ID X Y Depth / Sampling Interval
Site 47 GW 1SA7MWO5 1IS47MWO5SMMYY-MS 3-13
Site 47 GW 1S47MW05 1S47MWOSMMYY-SD 3-13
Site 47 GW 1S47MW 24 1S47MW24PMMYY 6-16
Site 47 AQ 1S47QC (Equipment Blank) IS47EBO1IMMDDYY
‘ Site 47 AQ 1S47QC (Trip Blank) 1S47TBO1IMMDDYY

1Frequency of Field QA/QC Sample Collection {assuming GW sampling occupies 5 days; decontaminated equipment; samples shipped daily)
Field Duplicate: One per 10 normal field samples
MS/MSD Pair: One pair per 20 normal field samples
Trip Blank: One per cooler containing VOCs samples

Equipment Blank: One per day per equipment type

it persulfate concentration exceeds 500mg/L in groundwater prior to sampling at any station, then all aqueous VOCs samples will be preserved with between 4:1 and 40:1 molar ratio ascorbic acid to persulfate. The holding time is then 7 days. A SOP for the technique has not been created, but the UFP-
SAP will be amended with the SOP before the baseline sampling event.
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3.3.6 Field Project Instructions (AQ, GW)

Sample Details

Analyze Group voc* METAL ::"ETTi"LED TOC Sulfide Sulfate Nitrate Alkalinity MEE MICRO®
Navy CLEAN 8012 CTO-JUO5
NSF indian Head Site 47 Preparation and SW-846 SW-846 SW-846 SW-846 9060 | SM4500-52-F | EPA 300.0 SM23208 RSK-175 GPCR
9-Month post injection Analytical Method 82608 6020A 6020A
ENCO . .
ENCO Laboratories Analytical Laboratory | ENCO Laboratories - Orlando Laboratories M|<':rob|a|
Attn: Sample Receiving - Jacksonville insights, Inc.
10775 Central Port Drive i x x -
Orlando, FL 32824 :::;Z:::; S0P VGCMS-05 m‘flgl e | weTs-66 WETS-061 | WETS-057 WETS-047 | VCG-11 g:ﬁ_i’;&
POC: Ronnie Wambles Data Package
(407) 826-5314 Turnaround Time 21 Calendar-day
1x 1L HDPE
Microbial Insights, Inc. Container Type 3'x 40mL 1x250mL 1x250mtL 2.x 40mL 1 x250mtL 1 x 500mL HOPE 3.x 40mtL or 1 x Bio-flo
Attn: Sample Receiving vials HDPE HDPE vials HDPE vials filter
2340 Stock Creek Blvd Volume Required 40mL 50 mL 50 mL 5mL 250 mL 50mL 50 mL 40mL TR
Rockford, TN 37853
POC: Anita Biernacki ;Z;O(;space HNO; to pH < | HNO3 to pH < | H3PO,to pH Zn Acetate + :lzl;oc;space
(865) 573-8188 X108 Preservative HCltopH< | 2, (4§2) c |2 (4;2) °C <32, (th) °C STZ)H topH | (4£2)°C HCltopH< | 4¥2)°C
2, (4+2)°C - (4£2)°C 2, (4£2) °C
Holding Time 14 days to 180 days to 180 days to 28 days to 7 days to 28 days to 48 hours to 14 days to 14 days to 24-48 hours
(Preparation/analyze) lyze analyze analyze analyze analyze analyze anal | lyze to analyze
rrv——— Depth 1 Sampling i A — , | Mkl A oo 4 cbid A Wt i
Site Matrix Station ID Sample ID X Y Interval ‘
Site 47 GW 1S47MW01 1IS47MWO01MMYY 14-24 X X X X X X X X
Site 47 GW 1S47MW02 1S47MWO02MMYY 7-17 X X X
Site 47 GW 1S47MW03 1IS47MWO3MMYY 8-18 X X X X X X X X X X
Site 47 GW 1S47MW04 IS47MW04MMYY 6-16 X X X X
Site 47 GW 1S47MW0S IS47MWO5MMYY 3-13 X X X X X X X X
Site 47 GW 1S47MW06 IS47MWO6MMYY 5-15 X X X
Site 47 GW 1S47MW09 1S47MWOSMMYY 16-26 X X X
Site 47 GW IS47MW10 1IS47MW10MMYY 7-17 X X X
Site 47 GW 1S47MW19 1S47MW19MMYY 7-17 X X X X X X X X X X
Site 47 GW 1S47MW20 1S47MW20MMYY 7.5-175 X X X X X
Site 47 GW IS47TMW21 1S47MW21MMYY 8-18 X X X X X
Site 47 GW 1IS47MW22 1S47MW22MMYY 55-15 X X X X X X X X X
Site 47 GW 1S47MW23 1S47MW23MMYY 45-145 X X X X X X X X X X
Site 47 GW ISA7TMW24 1SA7MW24MMYY 6—16 X X X X X X X X X X
Site 47 GW 1547MW25 1S47MW25MMYY 18D X X X X X
Site 47 GW IS47MW26 1IS47TMW26MMYY 18D X X X X X X X X X X
Site 47 GW IS47MW27 1S47TMW27MMYY 8D X X X X X
Site 47 GW IS47MW28 1S47MW28MMYY T8D X X X X X X X X X X
Site 47 GW 1S47MW29 1S47TMW29MMYY 8D X X X X X
Site 47 GW 1S47MW30 1S47MW30MMYY TBD X X X X X X X X X X
Site 47 GW 1S47MW31 1S47MW31MMYY 8D X X X X X
Site 47 GW 1S47MW32 1IS47MW32MMYY TB8D X X X X X X X X X X
Site 47 GW 1S47MW03 1IS47MWO3PMMYY
Site 47 GW 1S47MW01 1S47MWO01MMYY-MS 14-24 X X X
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3.3.6 Field Project Instructions (AQ, GW)
Sample Details
FILTER
Analyze Group voc* METAL MET. ALED TOC Sulfide Sulfate Nitrate Alkalinity MEE MICRO®
Navy CLEAN 8012 CTO-JUOS P - WBAe W
. . i -84 X K
NSF Indian Head Site 47 A:‘e':a(at';’:na"h d > SW-846 SW-846 SW-846 9060 | SM4500-52-F | EPA 300.0 SM23208 RSK-175 qPCR
9-Month post injection alytical Metho 8260B 6020A 6020A
ENCO . .
. . . X Microbial
ENCO Laboratories Analytical Laboratory | ENCO Laboratories - Orlando Laboratories Insights, inc
Attn: Sample Receiving - Jacksonville ghis. Inc.
10775 Central Port Drive Analytical SOP ! EXMT-07, EXMT-07, DNA-EXT,
Orlando, FL 32824 Reference VGCMS-05 MET-15 MET-15 WETS-66 WETS-061 WETS-057 WETS-047 VCG-11 DNA-gPCR
POC: Ronnie Wambles Data Package
(407) 826-5314 Turnaround Time 21 Calendar-day
1x 1L HDPE
Microbial Insights, Inc. Container Type 3‘x 40mL 1 x250mL 1 x250mL 2'x 40mL 1x250mL 1 x 500mL HDPE 3.x 40mL or 1 x Bio-flo
Attn: Sample Receiving vials HDPE HDPE vials HDPE vials filter
2340 Stock Creek Blvd Volume Required 40mL 50 mL 50 mL S mlL 250 mL 50 mL 50 mL 40mL 10
Rockford, TN 37853
POC: Anita Biernacki zero- Zn Acetate + zero-
- . headspace, HNO; to pH < | HNO3 to pH < | H3PO4to pH . headspace, o
- + +
(865) 573-8188 X108 Preservative HCtopH< |2, (a22)°C | 2,(4£2)°C | <2, (422)°C 2312'*(;‘22")'1 c (a£2)°C HCltopH< | (4¥2)°C
2, (4+2) °C A 2, (442) °C
Holding Time 14 days to 180 days to 180 days to 28 days to 7 days to 28 days to 48 hours to 14 days to 14 days to 24-48 hours
(Preparation/analyze) | analyze analyze analyze analyze analyze analyze analyze analyze analyze to analyze
Coordinates Depth / Sampling i SR . T
Site Matrix Station 1D Sample ID X Y Interval
Site 47 GW IS47MW01 1S47MWO01MMYY-SD 14-24 X X X
Site 47 GwW 1IS47MW19 1S47MW19PMMYY 7-17 X X X
Site 47 GW 1S47MWO05 1S47MWO5MMYY-MS 3-13 X X X
Site 47 GW 1S47MWO05 1S47MWO5MMYY-SD 3-13 X X X
Site 47 GW 1547MW24 IS47TMW24PMMYY 6—16 X X X
Site 47 AQ 1547QC (Equipment Blank) 1IS47EBO1IMMDDYY X X X
Site 47 AQ 1547QC (Trip Blank) 1S47TBO1IMMDDYY X
- 39 34 34 11 16 16 11 11 1 11

Field Duplicate: One per 10 normal field samples
MS/MSD Pair: One pair per 20 normal field samples

Trip Blank: One per cooler containing VOCs samples

Equipment Blank: One per day per equipment type
2Ship MICRO samples to Microbial Insights, Inc. and all other fractions to ENCO Laboratories - Orlando.

Frequency of Field QA/QC Sample Collection (assuming GW sampling occupies 5 days; decontaminated equipment; samples shipped daily)

o provide HDPE containers, collect the entire sample volume. To provide Bio-flo filters (these are preferred), record the volume which has passed through the filter, discard the water, and submit the filter for analysis. Collect water until the filter clogs. If less than 100mL passes through the filter, collect
a second Bio-flo filter. There is no need to collect more than 1000mL of water.

* If persulfate concentration exceeds 500mg/L in groundwater prior to sampling at any station, then all aqueous VOCs samples will be preserved with between 4:1 and 40:1 molar ratio ascorbic acid to persuifate. The holding time is then 7 days. A SOP for the technique has not been created, but the UFP-SAP will

be amended with the SOP before the baseline sampling event.
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3.3.7 Field Project Instructions (AQ, SB)

Sample Details

Analyze Group VOoC TOC METAL
Navy CLEAN 8012 CTO-JUOS Preparation and Analytical Method SW-846 82608 Walkley Black SW-846 6020A
NSF indian Head Site 47 Analytical Laboratory ENCO Laboratories - Orlando
9-Month post injection Analytical SOP Reference VGCMS-05 WETS-90 EXMT-09, MET-15
ENCO Laboratories Data Package Turnaround Time 21 Calendar-day
Attn: Sample Receiving Container Type 4 x 40mL vials 1 x40z Glass Jar 1 x 4oz Glass Jar
10775 Central Port Drive Volume Required 5g 1g 10g
Orlando, FL 32824 3 vials of DI w/ stir bar
POC: Ronnie Wambles Preservative na(r:ld 1 vial of MeOH, (422) | (4£2)°C
(407) 826-5314 Holding Time 48 hours to freeze (-
(Preparation/analyze) 10°C)/14 days to analyze 14 days 180 days to analyze
Site Matrix Station 1D Sample ID Depth / Sampling Interval
Site 47 SB 1S475B40 1S475840TDBD X T8D X X X
Site 47 SB 1S475B40 1S475B40TDBD X TBD X X X
Site 47 S8 15475841 1S47SB41TDBD X TBD X X X
Site 47 SB 1S475B41 1S475B41TDBD X TBD X X X
Site 47 SB 15475842 1547SB42TDBD X TBD X X X
Site 47 SB 15475842 1S475B42TDBD X T8D X X X
Site 47 SB 15475843 1S47SB43TDBD X T8D X X X
Site 47 SB 15475B43 1S475B43TDBD X TBD X X X
Site 47 SB 15475844 1S475844TDBD X TBD X X X
Site 47 SB 15475B44 1S475B44TDBD X TBD X X X
Site 47 sB 15475845 1S475B45TD8BD X 18D X X X
Site 47 SB 1S475B45 1S475B45TDBD X T8D X X X
Site 47 SB 1S475B46 1S47SB46TDBD X TBD X X X
Site 47 SB 1S475846 1S47SB46TDBD X TBD X X X
Site 47 SB 15475847 1S475B47TDBD X T8D X X X
Site 47 15475847 1S47SB47TDBD X 18D X X X
Site 47 15475840 IS47SB4OPTDBD X " T8BD X X
Site 47 SB 15475841 1S47SB41TDBD-MS X 8D X X
Site 47 S8 15475B41 1S475841TDBD-SD X 8D X X
Site 47 S8 15475845 1S475845PTDBD X TBD X X
Site 47 AQ 1547QC (Equipment Blank) 1IS47EBO1IMMDDYY X X X
Site 47 AQ 1547QC (Trip Blank) 1S47TBO1IMMDDYY X
o e e 13 3 22

Field Duplicate: One per 10 normal field samples

MS/MSD Pair: One pair per 20 normal field samples

Trip Blank: One per cooler containing VOCs samples

Equipment Blank: One per day per equipment type

1Frequency of Field QA/QC Sample Collection (assuming SB sampling occupies 2 days; decontaminated equipment; samples shipped daily)
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Baseline and Short-Term
Monitoring {2-month,
6-month, and 9-month)

Y

After the 9-month event,
evaluate and report data.

v
1. Arethe
concentrations of (T and PCE in Are
groundwater < 500 pg/L?' NA parameters
| Ea— - L A
2.Do the results of the data evaluation Py — favosable for attenuation (do
indicate the groundwater concentration [ » conditions appear to be
trends flat o reducing)??
declining?” ]
NO
and NO to 2
NOto 1and
4 - Additional monitoring (maximum 3
NOto1and2 » i ) events), details (frequency and
" Has the Thag analytical requirements) will be
mass of (T and PCE in saturated soil discussed with the IHIRT
. decreased to levels that are unlikely tg_ =] ) - Ifimplemented, the performance
cause unacceptable evaluation steps in this flow chart prior
rebound?”_~ 10 this outcome may be followed
NO
S— ¥ ”
Re-evaluate the remedy with the [HIRT. = NO

Notes:

! Concentrations of (T and PCE in groundwater will be evaluated
using point-to-point and average concentration comparisons of
wells within the treatment area to 500 pg/L.

? Data evaluation of groundwater trends within the treatment area
will be statistically evaluated as follows:

-Trend evaluation using the Mann-Kendall test will be performed
on every monitoring well within the treatment area. Trend
evaluation for each well will show if the concentrations are
exhibiting no significant trend or significant decreases.

-Analysis of variance (ANOVA) will be used to analyze the data on
grouped wells to test for significant differences between
events. Other statistical tools that will be used are post-hoc
analysis and graphical evaluation to determine the relative
order any significant differences (e.g. for a given constituent

Arethe events 1 and 2 maybe be found to not differ significantly, but
concentrations of dissolved —_ event 3 may be significantly lower than the first two events and
~ metals (use 9-month data) ; 5 MNA event 4, may be significantly fower than the first three events.
in the downgradient monitoring T i ) )
wells comparable to baseline -The data will be surveyed to determine whether any outliers are
A

sufficiently unusual to be removed from the dataset or whether
the evaluation shouid be performed with and without the
unusual values.

concentrations?*

’Natural attenuation (NA) parameters are listed in Section 2.5 of
NO this UFP-SAP. They will be evaluated in accordance with Note 1
above, Technical Protocol for Evaluating Natural Attenuation of
Chiorinated Solvents in Ground Water (EPA, 1998), and Principles

2 X 1 and Practices of Enhanced Anaerobic Bioremediation of
Hasthe - Chiorinated Solvents (NAVFAC, 2004).
peak of the dissolved metais™._ *Concentrations of four indicator metals (cadmium, chromium,
concentrations post-iSCObeing > lead, and nickel) in groundwater will be evaluated using
observedand istrend point-to-point and average concentration comparisons of wells
decreasing? -~ within the treatment area to baseline concentrations.

*Saturated soil data will be used to support the evaluation of the
groundwater remedy effectiveness. The theoretical equilibrium
partition coefficients and actual site-specific partition

- Additional monitoring
T * - dditional 1SCO
- Enhanced bioremediation {if NA parameters are favorable)

[
[
[
‘ May include:

- If implemented, the performance evaluation steps in this flow
chart prior to this outcome may be followed

coefficients after 9-months post-injection will be used to back

calculate expected groundwater concentrations as a results of

desorption/rebound on monitoring wells within the treatment
area. Calculated resuits = 500 pig/L may indicate that potential
rebound may be unacceptable.

*Use all data from baseline and short-term monitoring events

FIGURE 6

Performance Evaluation Decision Tree
Site 47 UFP-SAP

NSF-IH, Indian Head, Maryland

ES061312093549KNV IndianHead FlowChart.r7 Ik
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Table A1-1 - Reference Limits and Evaluation Table

Analytical Group: Select VOC

Matrix: Groundwater and Aqueous (Blanks)

Site Remediation Project QL Laboratory Specific Limits (ug/L)
Goals Goal'? Accuracy Control Precision Control
Analyte CAS No. (ug/L) (1g/L) Loas LODs DLs Limit (%R)° Limit (% RPD)
1,1,2,2-Tetrachloroethane 79-34-5 20 10 1 1 0.54 65 130 30
Carbon disulfide i 75-15-0 1324 662 5 5 1.9 35 160 30
Carbon tetrachioride 56-23-5 S 2.5 1 1 0.65 65 140 30
Chloroform 67-66-3 80 40 1 1 0.54 65 135 30
cis-1,2-Dichloroethene v 156-59-2 72 36 1 1 0.49 70 125 30
Tetrachloroethene 127-18-4 S 25 1 1 0.76 45 150 30
1,2-Dichloroethane 156-60-5 5 2.5 1 1 0.50 60 140 30
Trichloroethene 79-01-6 5 2.5 1 1 0.55 70 125 30
Vinyl chloride : 75-01-4 2 1 1 1 0.71 50 145 30

“The Project Action limit is the "Site Remediation Goal ".
*The Project QL Goal is 1/2 the PAL, the PAL, or the Laboratory Specific LOQ, as applicable.
3DoD QSM v. 4.2 is the basis for LCS and MS/MSD limits.
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Table A1-2 - Reference Limits and Evaluation Table

Analytical Group: METAL, FMETAL

Matrix: Groundwater and Aqueous (Blanks)

Site Remediation Project QL Laboratory-Specific Limits (ug/L}
) Goals Goal*? Accuracy Control Precision Control
Analyte CAS No. (ug/L) (ne/L) LoQs LODs DLs Limit (%R)* Limit (% RPD)
Aluminum 7429-90-5 Nct 100 100 25.0 6.80 80 120 20
Antimony 7440-36-0 Nct 2 2.00 0.420 0.110 80 120 20
Arsenic 7440-38-2 147 73.5 20.0 10.0 0.610 80 120 20
Barium 7440-39-3 NC 100 100 6.00 2.00 80 120 20
Beryllium 7440-41-7 NC 1 1.00 0.370 0.0940 80 120 20
Cadmium 7440-43-9 Nc! 8 8.00 4.00 0.110 80 120 20
Calcium 7440-70-2 NC 600 600 300 36.0 80 120 20
Chromium 7440-47-3 Nct 6 6.00 3.00 0.450 80 120 20
Cobalt 7440-48-4 NC! 10 10.0 0.840 0.210 80 120 20
Copper 7440-50-8 NC 10 10.0 0.880 0.220 80 120 20
Iron 7439-89-6 61100 30550 50.0 15.0 3.80 80 120 20
Lead 7439-92-1 nct 5 5.00 0.600 0.160 80 120 20
Magnesium 7439-95-4 Nt 1000 1000 120 30.0 80 120 20
Manganese 7439-96-5 nct 10 10.0 0.800 0.320 80 120 20
Nickel 7440-02-0 nct 10 10.0 0.900 0.320 80 120 20
Potassium 7440-09-7 Nct 1000 1000 500 48.0 80 120 20
Selenium 7782-49-2 nct 10 10.0 2.00 0.650 80 120 20
Silver 7440-22-4 Nct 1 1.00 0.120 0.0290 80 120 20
Sodium 7440-23-5 Nct 1000 1000 120 32.0 80 120 20
Thallium 7440-28-0 6.5 3.25 1.00 0.160 0.0580 80 120 20
Vanadium 7440-62-2 239 119.5 10.0 0.680 0.200 80 120 20
Zinc 7440-66-6 o 50 50.0 6.00 1.60 80 120 20

INC: No screening level for this compound. Ca, Mg, K, and Na are nutrients.

*The Project Action limit is the "Site Remediation Goal ".

*The Project QL Goal is 1/2 the PAL, the PAL, or the Laboratory Specific LOQ, as applicable.
*DoD QSM v. 4.2 is the basis for LCS and MS/MSD limits.
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Table A1-3 - Reference Limits and Evaluation Table

Analytical Group: WCHEM

Matrix: Groundwater

Analyte CAS No. Proje t;t QL Goat® Laboratory Specific Limits (pg/L)

He/L) Loas LODs DLs
Total organic carbon (TOC) TOC 1.0 1.0 0.66 0.22
Sulfate 14808-79-8 5.0 5.0 0.26 0.066
Sulfide 18496-25-8 1.0 1.0 1.0 0.45
Nitrate 14797-55-8 1.0 1.0 0.21 0.052
Alkalinity 471-34-1 10 10 5.7 1.9
Methane 74-82-8 1000 1000 964 720
Ethane 74-84-0 2000 2000 1960 1000
Ethene 74-85-1 3000 3000 2710 2300

IThere are no screening levels or project action limits applicable to WCHEM data. The project quantitation limit goal is the laboratory specific LOQ.

These CAS numbers are contractor-specific.
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Table A1-4 - Reference Limits and Evaluation Table

Analytical Group: MICRO
Matrix: Groundwater

Analyte CAS No. Proj (ec f:l I(:/L : '3 al?? Laboratory Specific Limits (cells/mL)

LOQs LODs DLs
Dehalobacter DHB 3000 3000 100 100
Dehalococcoides DHC 500 500 100 100
Sulfate Reducing Bacteria SRB 1000 1000 100 100

Yhere are no screening levels or project action limits applicable to MICRO data. The project quantitation limit goal is the Laboratory Specific LOQ.

*These CAS numbers are contractor-specific.
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Table A1-5 - Reference Limits and Evaluation Table

Analytical Group: VOC
Matrix: Subsurface Soil

Project QL Laboratory Specific Limits {ug/kg)
Evaluation Limit Goal*? Accuracy Control Precision Control
Analyte CAS No. (ng/ke) (ng/kg) LOQs LODs DLs Limit (%R)’ Limit (% RPD)
1,1,2,2-Tetrachloroethane 79-34-5 5.53 2.77 1 1 0.3 65 130 30
Carbon disulfide 75-15-0 211.77 . 105.89 5 5 .14 35 160 30
Carbon tetrachloride 56-23-5 2.77 1.39 1 1 06 65 140 30
Chloroform ' 67-66-3 15.96 7.98 1 1 0.4 65 135 30
cis-1,2-Dichloroethene 156-59-2 8.95 448 1 1 0.5 70 125 30
Tetrachloroethene 127-18-4 4.76 2.38 1 1 0.3 45 150 30
1,2-Dichloroethane 156-60-5 0.77 1 1 0.3 60 140 30
Trichloroethene 79-01-6 1.70 1.70 1 1 0.5 70 125 30
Vinyl chloride 75-01-4 0.4 1 1 04 50 145 30

Shading indicates cells where the LOD is greater than the PQL Goal. Refer to Section 2.6 "How good must the
e S .. databe...".
There are no Project Action Limits or Site Remediation Goals" for soil.

*The Project QL Goal is 1/2 the evaluation limit, the evaluation limit, or the laboratory specific LOQ, as applicable.

3DoD QSM v. 4.2 is the basis for LCS and MS/MSD limits.
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Table A1-6 - Reference Limits and Evaluation Table

Analytical Group: METAL
Matrix: Subsurface Soil

Project QL Laboratory Specific Limits (mg/kg)
Goal' Accuracy Control
Analyte CAS No. (mg/kg) LOQs LODs DLs Limit (%R)z Precision Control Limit (% RPD}
Aluminum 7429-90-5 40 40 20 5.2 80 120 20
Antimony 7440-36-0 0.5 0.5 0.3 0.2 80 120 20
Arsenic 7440-38-2 20 20 10 0.51 80 120 20
Barium 7440-39-3 10 10 3.5 1.1 80 120 20
Beryllium 7440-41-7 2 2 0.3 0.1 80 120 20
Cadmium 7440-43-9 8 8 4 0.13 80 120 20
Calcium 7440-70-2 600 600 300 18 80 120 20
Chromium 7440-47-3 10 10 5 0.55 80 120 20
Cobalt 7440-48-4 1 1 0.6 0.14 80 120 20
Copper 7440-50-8 2 2 1 0.22 80 120 20
fron 7439-89-6 14 14 7 1.7 80 120 20
Lead 7439-92-1 5 5 1 0.24 80 120 20
Magnesium 7439-95-4 220 220 110 28 80 120 20
Manganese 7439-96-5 2.4 24 1.2 0.28 80 120 20
Mercury 7439-97-6 0.0162 0.0162 0.0057 0.0019 80 120 20
Nickel 7440-02-0 1.2 1.2 0.6 0.25 80 120 20
Potassium 7440-09-7 1000 1000 500 29 80 120 20
Selenium 7782-49-2 7 7 35 0.91 80 120 20
Silver 7440-22-4 0.5 0.5 0.08 0.033 75 120 20
Sodium 7440-23-5 400 400 200 47 80 120 20
Thallium 7440-28-0 1 1 0.15 0.037 80 120 20
Vanadium 7440-62-2 2 2 1 0.22 80 120 20
Zinc 7440-66-6 10 10 5 13 80 120 20

ISince there are no PALs for SB METAL, the Project QL Goal is the Laboratory Specific LOQ.
’DoD QSM v. 4.2 is the basis for LCS and MS/MSD limits.
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Table A1-7 - Reference Limits and Evaluation Table

Analytical Group: WCHEM

Matrix: Surface Soil

Laboratory Specific Limits

Analyte CAS No.? Project QL. Goal® LoQs LODs DLs

Total organic carbon (TOC) TOC 500 500 {mg/kg) 500 (mg/kg) 500 (mg/kg)

There are no screening levels or project action limits applicable to WCHEM data. The project quantitation limit goal is the Laboratory Specific LOQ.

These CAS numbers are contractor-specific.
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Table A2-1 - Analytical SOP References Table

Laboratory Name: ENCO Laboratories

Address: 10775 Central Port Drive
Orlando, FL 32824

Point of Contact: Ronnie Wambles

Phone Number: (407) 826-5314

Matrix and Analytical
Lab SOP Number Title, Revision Date, and / or Number Date Last Revisited if not Revised Definitive or Screening Data Group Instrument Variance to QSM Modified for Project Work?!

LOGINS-03 RECEIVING SAMPLES (Rev. 10, Effective 1/23/2010) NA Various NA None None

ADMIN-14 WASTE DISPOSAL AND CHARACTERIZATION (Rev. 5, 12/1/2009) | NA Various NA None None

MET-15 METAL ANALYSIS USING INDUCTIVELY COUPLED PLASMA MASS 2/1/2012 Definitive SS, SB, AQ, GW / ICP-MS None None
SPECTROMETRY (ICP-MS) ( Revision S, Effective 02/14/2011) METAL, FMETAL

VGCMS-05 Analysis of Volatile Organic Compounds by GCMS (Rev.17, NA Definitive SS, SB, AQ, GW /VvOC GCMS None None
Effective 08/26/2011)

EXMT-07 Acid Digestion of AQ, GW Samples & Extracts for Analysis by ICP NA NA AQ, GW / METAL, Block Digester None None
OR ICP-MS (Rev. 7, 08/23/2011) FMETAL

EXMT-09 Acid Digestion of SS, SB and Waste Samples for Analysis by ICP NA NA SS, SB / METAL Block Digester None None
and ICP-MS (Rev. 6, 08/31/2011)

WETS-90 Total Organic Carbon in SS, SB Using Walkley Black Titration 4/20/2011 Screening SS / WCHEM NA None None
(Rev. 1, Effective 01/12/2010) '

WETS-66 TOTAL AND DISSOLVED ORGANIC CARBON BY COMBUSTION- Screening GW / WCHEM TOC Analyzer None None
INFRARED METHOD USING THE TEKMAR APOLLO 9000 TOC
COMBUSTION ANALYZER (Rev. 4, Effective 01/26/2010)

WETS-061 SULFIDE (TITRIMETRIC) (Rev. 4, 05/21/2009) Screening GW / WCHEM Spectrophotometer None None

WETS-057 ION CHROMATOGRAPHY {Rev. 5, Effective 01/28/2010) Screening GW / WCHEM lon Chromatograph None None

WETS-047 ALKALINITY (METHYL ORANGE, AUTOMATED) (Rev. 2, Screening GW / WCHEM NA None None
06/21/2011)

SOP is currently in-review at time of preparation of this Table. This Table was prepared 04/10/12.

Y yes, then specify the modification that has been made. Note that any analytical SOP modification made relative to project specific needs must be reviewed and approved by the Navy QAO.
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Table A2-2 - Analytical SOP References Table

Laboratory Name:

ENCO Laboratories

Address: 4810 Executive Park Court, Suite 211
Jacksonville, FL 32216
Point of Contact: Ronnie Wambles
Phone Number: (407) 826-5314
Matrix and Analytical
Lab SOP Number Title, Revision Date, and / or Number Date Last Revisited if not Revised Definitive or Screening Data Group Instrument Variance to QSM Modified for Project Work?
ANALYSIS OF DISSOLVED GASES BY HEADSPA TCD/FI
VGC-11 SES EADSPACE GC/TCD/FID Screening GW / WCHEM GC/FID None None

{Rev. 5, Effective 06/24/2011)

This Table was prepared 04/10/12.

Y yes, then specify the modification that has been made. Note that any analytical SOP modification made relative to project specific needs must be reviewed and approved by the Navy QAQO.
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Table A2-3 - Analytical SOP References Table

Laboratory Name:
Address:

Point of Contact:
Phone Number:

Microbial Insights, Inc.
2340 Stock Creek Blvd.
Rockford, TN 37853
Anita Biernacki

(865) 573-8188

Date Last Revisited if not Revised

Lab SOP Number Title, Revision Date, and / or Number
DNA-qPCR Quantitative Polymerase Chain Reaction (qPCR), 1/16/06, Rev 1.0
DNA-EXT Extraction of DNA from Environmental Samples (Matrix- Water,

Soil, Biofilm, Bio-Sep Beads), 1/5/06, Rev 1.0

Waste Disposal, 3/1/08, Rev 1.0

Waste Disposal

Matrix and Analytical
Definitive or Screening Data Group Instrument Variance to QSM Modified for Project Work?*
Screening GW / MICRO PCR System None None
N/A N/A Not applicable None None
N/A N/A Not applicable None None

SOP is currently in-review at time of preparation of this Table. This Table was prepared 04/10/12.

f yes, then ébecify the modification that has been made. Note that any analytical SOP modification made relative to project specific needs must be reviewed and approved by the Navy QAO.
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Table A3-1 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)

Analytical Group: VOC

Analytical Method / SOP Reference: SW-846 8260B / VGCMS-05

Sample

One per preparatory batch.

limits are provided
when DoD QSM v. 4.2
does not specify.

4.2. If reanalysis cannot be
performed, data must be
qualified and explained in the
case narrative. Apply Q-flagto
specific analyte(s) in all
samples in the associated

preparatory batch.

Person(s)
1 Method / SOP Qc . . Responsible Data Q uality Measurement Performance
QC Sample Frequency / Number - Corrective Action for Indicator .
Acceptance Limits . Criteria
Corrective {DQy)
Action
No analytes detected > Correct problem, then see
1/2 RLand > 1/10 tl.we criteria in Box D-1 of DoD QSM No analytes detected > 1/2 RL
amount measured in v. 4.2. Reprep and reanalyze
and > 1/10 the amount
any sample or 1/10 the | method blank and ali samples -
. . measured in any sample or
regulatory limit processed with the L
. . : 1/10 the regulatory limit
(whichever is greater). contaminated blank. If . .
. . (whichever is greater). Blank
- Blank resuit must not reanalysis cannot be Accuracy/Bias, .
Method Blank One per preparatory batch. . Analyst . result must not otherwise
otherwise affect sample performed, data must be Contamination
. . . affect sample results. For
results. For common qualified and explained in the
R common laboratory
laboratory case narrative. Apply B-flag to .
. e contaminants, no analytes
contaminants, no all results for the specific
. X detected > RL {see Box D-1 of
analytes detected > RL analytes(s) in all samples in DoD QSM v 4.2)
(see Box D-1 of DoD the associated preparatory o
QSM v 4.2). batch.
Correct problem, then reprep
and reanalyze the LCS and all
samples in the associated
trtoTae a1, | PPN e o e
Limits are as per DoD y. ’ . P Refer to Table Al-1. Limits are
QSMv. 4.2, In-house | Materialis available. Refer to as per DoD QSM v. 4.2. In
! ix G of DoD : ) S e
Laboratory Contro statistical laboratory Appendix G of DoD QSM v Analyst Accuracy/Bias house statistical laboratory

limits are provided when DoD
QSM v. 4.2 does not specify.
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Table A3-1 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous {Blanks)

Analytical Group: VOC

Analytical Method / SOP Reference: SW-846 8260B / VGCMS-05

Person(s)
1 Method / SOP QC . . Responsible Data Q uality Measurement Performance
QC Sample Frequency / Number Corrective Action for Indicator 3
Acceptance Limits . Criteria
Corrective (oal)
Action
Examine the project-specific
DQOs. Contact the client as to
additional measures to be
0 tch . Forth ifi
Matrix Spike ne per prepara'Fory batch per Same as LCS. taken Oft © spectiic Analyst Accuracy/Bias Same as LCS.
matrix. analyte(s) in the parent
sample, apply J-flag if
acceptance criteria are not
met.
e .
Matrix Spike Duplicate One per prepara'Fory batch per { Same as MS and refer to Same as MS Analyst Accurac.:y./Blas, Same as MS and refer to Table
matrix. Table Al1-1. Precision Al-1.
Inspect mass spectrometer
Retention time +30 and GC for malfunctions. L
X . Retention time +30 seconds
seconds from retention Reanalysis of samples L

Internal Standards Every field sample, standard time of the midpoint analyzed while system was m'f;om'r:: t:ml: ) (t:l"'netr?f tlgiL'
i Pie ! standard in the ICAL; malfunctioning is mandatory. Analyst Accuracy 'époint stancard In the !

Verification

and QC sample.

EICP area within -50% to
+100% of ICAL midpoint
standard.

If corrective action fails in field
samples, apply Q-flag to
analytes associated with the
non-compliant IS.

EICP area within -50% to
+100% of 1CAL midpoint
standard.
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Table A3-1 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)

Analytical Group: VOC

Analytical Method / SOP Reference: SW-846 82608 / VGCMS-05

Person(s)
) Responsible Data Quality :
Qc Sample1 Frequency / Number Method / SO.P (.:lC Corrective Action for Indicator Measuremel?t P'e rformance
Acceptance Limits : . Criteria
Corrective (oQl)
Action
For field and QC sample,
correct problem then reprep
and reanalyze all failed
1,2-Dichloroethane-d4: ::;:Zfzsf:;zgzd i:n:iat‘t)es 1,2-Dichloroethane-d4: 70-
70-120%R >Oclated preparatory 120%R
batch, if sufficient sample
4-Bromofluorobenzene: material is available. If 4-Bromofluorobenzene: 75-
Surrogates 4.Per Sample 75-120%R . h - Analyst Accuracy/Bias 120%R
Dibromofluoromethane: obvious chromatographic Dibromofluoromethane: 85-
" | interference with surrogate is '
85-115%R resent, reanalysis may not be 115%R
Toluene-d8: 85-120%R | Presen™ ysis may Toluene-d8: 85-120%R
necessary. Apply Q-flag to all
associated analytes if
acceptance criteria are not
met.
1DoD QSM v. 4.2 is the basis for specifications on this table.
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Table A3-2 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)
Analytical Group: METAL, FMETAL
Analytical Method / SOP Reference: SW-846 6020A / EXMT-07, MET-15

Person(s)
Responsible
for Data Quality
Method / SOP QC Corrective Indicator Measurement Performance
Qc Sample1 Frequency / Number Acceptance Limits Corrective Action Action (oQ) Criteria
No analytes detected >
d>1/10 th lem, th
. 1/2RLan / t. N . Cgrrgct problem, then see No analytes detected > 1/2 RL
amount measured in criteria in Box D-1 of DoD QSM v.
* and > 1/10 the amount
any sample or 1/10 4.2. Reprep and reanalyze R
. measured in any sample or
the regulatory limit method blank and all samples L
) . . . . 1/10 the regulatory limit
(whichever is greater). '| processed with the contaminated . .
. . (whichever is greater). Blank
Blank result must not blank. If reanalysis cannot be Accuracy/Bias, ;
Method Blank One per preparatory batch. . Analyst M result must not otherwise
. otherwise affect performed, data must be Contamination
e . . affect sample results. For
sample results. For qualified and explained in the
. common laboratory
common laboratory case narrative. Apply B-flag to all .
. . contaminants, no analytes
contaminants, no results for the specific analytes(s)
. A . detected > RL (see Box D-1 of
analytes detected > RL in all samples in the associated DoD QSM v 4.2)
(see Box D-1 of DoD preparatory batch. -
QSMv 4.2).
Correct problem. Re-prep and
reanalyze calibration blank. All
Before beginning a sample run, samples following the last
N I t le calibrati i
Calibration Blank after every 10 samples, and at o analytes detected > acceptable calibration blank Analyst Accuracy/Bias, No analytes detected > LOD.

the end of the analysis
sequence.

LOD.

must be reanalyzed. Apply B-flag
to all resuits for specific
analyte(s) in all samples
associated with the blank.

Contamination
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Table A3-2 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)
Analytical Group: METAL, FMETAL
Analytical Method / SOP Reference: SW-846 6020A / EXMT-07, MET-15

Qc sample!

Frequency / Number

Method / SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible
for
Corrective
Action

. Data Quality

Indicator
(oqn

Measurement Performance
Criteria

Interference Check
Solutions (ICS})

At the beginning of an
analytical run,

ICS-A: Absolute value
of concentration for all
non-spiked analytes <
LOD (unless they are a
verified trace impurity
from one of the spike
analytes)

ICS-AB: Within £20% of
true value.

Terminate analysis; locate and
correct problem; reanalyze ICS;
reanalyze all samples. If
corrective action fails, apply Q-
flag to all results for specific
analyte(s) in al samples
associated with the ICS.

Analyst

Accuracy/Bias

ICS-A: Absolute value of
concentration for all non-
spiked analytes < LOD (unless
they are a verified trace
impurity from one of the spike
analytes)

ICS-AB: Within £20% of true
value.

Laboratory Control
Sample

One per preparatory batch.

Refer to Table A1-2.
Limits are as per DoD
QSMv. 4.2. In-house
statistical laboratory
limits are provided
when DoD QSM v. 4.2
does not specify.

Correct probiem, then reprep
and reanalyze the LCS and all
samples in the associated
preparatory batch for failed
analytes, if sufficient sample
material is available. Refer to
Appendix G of DoD QSM v. 4.2. If
reanalysis cannot be performed,
data must be qualified and
explained in the case narrative.
Apply Q-flag to specific analyte(s)
in all samples in the associated

Analyst

preparatory batch.

Accuracy/Bias

Refer to Table A1-2. Limits
are as per DoD QSM v. 4.2, In-
house statistical laboratory
limits are provided when DoD
QSM v. 4.2 does not specify.
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Table A3-2 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)
Analytical Group: METAL, FMETAL
Analytical Method / SOP Reference: SW-846 6020A / EXMT-07, MET-15

Person(s)
Responsible
for Data Quality
Method / SOP QC Corrective Indicator Measurement Performance
Qc Sample’ Frequency / Number Acceptance Limits Corrective Action Action {DQl) Criteria
Examine the project-specific
DQOs. If the matrix spike falls
outside of DoD criteria,
One per preparatory batch per additional quality control tests
Matrix Spike . Same as LCS. are required to evaluate matrix Analyst Accuracy/Bias Same as LCS.
matrix. o
effects. For the specific
analyte(s) in the parent sample,
apply J-flag if acceptance criteria
are not met.
e . One per preparatory batch per | Same as MS and refer Accuracy/Bias, | Same as MS and refer to Table
Matrix Spike Duplicate matrix. to Table A1-2. Same asMS Analyst Precision AL-2.
Five-fold dilution must
agree within £10% of Five-fold dilution must agree
the original N . within £10% of the original
e Perform post-digestion spike
Serial Ditution One per preparatory batch. measurement. Only " Analyst Accuracy measurement. Only
. (PDS) addition. . .
applicable for samples applicable for samples with
with concentrations > concentrations > 50X LOQ.
50X LOQ. .
Run all associated samples in the
Post-digestion Spike When dilution test‘ fail.s or psrtea:a(:::g Zd:?:i(;:: }’“;“:;;Togs f ' o
(PDS) analyte concentration in all 75-125%R for the specific analyte(s) in the Analyst Accuracy 75-125%R

samples < 50X LOD.

parent sample, apply J-flag if
acceptance criteria are not met.

*DoD QSM v. 4.2 is the basis for specifications on this table.
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Table A3-3 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)
Analytical Group: WCHEM .
Analytical Method / SOP Reference: EPA 300.0, SM4500-52-F, RSK-175, SW-846 9060, SM2320B / WETS-057, WETS-061, VCG-11, WETS-66, WETS-047

. Person(s)
Method / SOP QC Acceptance Responsible for Data Quality Measurement
Qc Sample1 Frequency / Number Limits Corrective Action Corrective Action Indicator (DQJ) Performance Criteria
Nitrate and Sulfate by EPA 300.0
Method Blank One per batch <1/210Qor<1/10 the Investigate source of Analyst, Bias/Contamination | < 1/2 LOQ or <1/10 the
concentration found in the contamination. Rerun Laboratory concentration found in the
sample method blank. Supervisor sample
Laboratory Contrel | One per batch of 20 or 90-110% recovery Reanalyze. Investigate Analyst, Accuracy/Bias 90-110% recovery
Sample {LCS) fewer samples standards and recalibrate if Laboratory :
necessary. Supervisor
Laboratory Cbntrol if no MSD in batch Same as LCS, RPD £20% Same as LCS Analyst, Accuracy, Bias, Same as LCS, RPD <20%
Sample Duplicate Laboratory Precision
(LCSD) Supervisor
Matrix Spike If deemed necessary by | 80-120% recovery Advisory. Reanalysis may be | Analyst, Accuracy/Bias 80-120% recovery
the laboratory done unless obvious matrix Laboratory
issues. Supervisor
Matrix Spike If deemed necessary by | Same as MS, RPD $20% Advisory. Reanalysis may be | Analyst, Accuracy, Bias, Same as MS, RPD £20%
Duplicate the laboratory done unless obvious matrix Laboratory Precision
issues. Supervisor
Sulfide by SM4500-52-F
Method Blank One per batch <1/210Qor<1/10the Investigate source of Analyst, Bias/Contamination | <1/2 L0Q or <1/10 the
concentration found in the contamination. Rerun Laboratory concentration found in the
sample method blank. Supervisor sample
Laboratory Control | One per batch of 20 or 80-120% recovery Reanalyze. Investigate Analyst, Accuracy 80-120% recovery
Sample (LCS) fewer samples standards and recalibrate if Laboratory
necessary. Supervisor
Laboratory Control | If no MSD in batch Same as LCS, RPD £20% Same as LCS Analyst, Accuracy, Precision | Same as LCS, RPD <20%
Sample Duplicate Laboratory
(LCSD) Supervisor
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Table A3-3 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)
Analytical Group: WCHEM
Analytical Method / SOP Reference: EPA 300.0, SM4500-S2-F, RSK-175, SW-846 9060, SM2320B / WETS-057, WETS-061, VCG-11, WETS-66, WETS-047

Person(s)

Method / SOP QC Acceptance ) Responsible for Data Quality Measurement
Qc Sample1 Frequency / Number Limits Corrective Action Corrective Action Indicator (DQJ) Performance Criteria
Matrix Spike (MS) One per batch of 20 or 75-125% recovery Advisory.. Reanalysis may be | Analyst, Accuracy 75-125% recovery
fewer samples done unless obvious matrix Laboratory
issues. Supervisor
Matrix Spike One per batch of 20 or Same as MS, RPD <20% Same as MS. Analyst, Accuracy, Precision | Same as MS, RPD £20%
Duplicate (MSD) fewer samples Laboratory
Supervisor
Laboratory One per batch RPD £20% Reanalyze. Analyst, Precision RPD <20%
Replicate Laboratory
Supervisor
Dissolved Gasses by RSK-175
Method Blank One per batch of 20 or <1/2 LOQor<1/10 the Reanalyze if sample volume Analyst, Bias/Contamination | <1/2 LOQor <1/10 the
fewer samples concentration found in the remains or qualify. Laboratory concentration found in the
sample Supervisor sample
Laboratory Control | One per batch of 20 or 80-120% recovery Reanalyze. Investigate Analyst, Accuracy 80-120% recovery
Sample (LCS) fewer samples standards and recalibrate if Laboratory
necessary. Supervisor
Laboratory Control | If no MSD in batch Same as LCS, RPD <30% Same as LCS Analyst, Accuracy, Precision | Same as LCS, RPD <30%
Sample Duplicate Laboratory
(LCSD) Supervisor
Matrix Spike (MS) One per batch of 20 or 75-125% recovery CA will not be taken for Analyst, Accuracy 75-125% recovery
fewer samples samples when recoveries are | Laboratory
outside limits and LCS Supervisor

criteria are met. If both the
LCS and MS/MSD are
unacceptable reanalyze
samples and QC.
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Table A3-3 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)

Analytical Group: WCHEM
Analytical Method / SOP Reference: EPA 300.0, SM4500-S2-F, RSK-175, SW-846 9060, SM23208 / WETS-057, WETS-061, VCG-11, WETS-66, WETS-047

Person(s})
Method / SOP QC Acceptance Responsible for Data Quality Measurement
Qc Sample1 Frequency / Number Limits Corrective Action Corrective Action Indicator (DQJ) Performance Criteria
Matrix Spike One per batch of 20 or Same as MS, RPD $30% Same as MS. Analyst, Accuracy, Precision | Same as MS, RPD £30%
Duplicate (MSD) fewer samples Laboratory
Supervisor
Total Organic Carbon by SW-846 9060
Method Blank One per batch of 20 or < 1/2L0Q or <1/10 the Investigate source of Analyst, Bias/Contamination | < 1/2 LOQ or <1/10 the
fewer samples concentration found in the contamination. Rerun Laboratory concentration found in the
sample method blank. Supervisor sample
Laboratory Control | One per batch of 20 or 80-120% recovery Reanalyze. Investigate Analyst, Accuracy/Bias 80-120% recovery
Sample (LCS) fewer samples standards and recalibrate if Laboratory
necessary. Supervisor
Laboratory Controf | If no MSD in batch Same as LCS, RPD £20% Same as LCS Analyst, Accuracy, Bias, Same as LCS, RPD <20%
Sample Duplicate Laboratory Precision
(LCSD) Supervisor
Laboratory One per batch RPD £20% Advisory. Reanalysis may be | Analyst, Precision RPD £20%
Duplicate done unless obvious matrix Laboratory
issues. Supervisor
Matrix Spike One per batch of 20 or 75-125% recovery CA will not be taken for Analyst, Accuracy/Bias 75-125% recovery
fewer samples samples when recoveries are | Laboratory
outside limits and LCS Supervisor
criteria are met. If both the
LCS and MS/MSD are
unacceptable reanalyze
samples and QC.
Matrix Spike One per batch of 20 or Same as MS, RPD £20% Same as MS. Analyst, Accuracy/Precision | Same as MS, RPD €20%
Duplicate (MSD) fewer samples Laboratory
Supervisor
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Table A3-3 - Laboratory QC Samples Table

Matrix: Groundwater and Aqueous (Blanks)
Analytical Group: WCHEM
Analytical Method / SOP Reference: EPA 300.0, SM4500-52-F, RSK-175, SW-846 9060, SM23208B / WETS-057, WETS-061, VCG-11, WETS-66, WETS-047

Person(s)
Method / SOP QC Acceptance - Responsible for Data Quality Measurement
Qc Sample1 Frequency / Number Limits Corrective Action Corrective Action Indicator (DQI) Performance Criteria
Alkalinity by SM2320B _
Method Blank One per preparatory Result < LOQ Reanalyze samples Analyst/Supervisor | Bias/ Result < LOQ
batch Contamination

Laboratory Control | One per preparatory 80-120% If LCS is out high and sample | Analyst/Supervisor | Accuracy/Bias 80-120%
Sample batch concentrations are < LOQ, no

CA. Otherwise all samples

must be reanalyzed
Sample Duplicate One per preparatory RPD 520% if RPD > 20%, sample should | Analyst/Supervisor | Precision RPD £20%

batch

be reanalyzed. If still high,
result is flagged.

Tin-house laboratory limits were the basis for measurement performance criteria.
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Table A3-4 - Laboratory QC Samples Table

Matrix: Groundwater

Analytical Group: MICRO
Analytical Method / SOP Reference: qPCR / DNA-EXT, DNA-qPCR

Qc Sample1

Frequency / Number

Method / SOP QC Acceptance
Limits

Corrective Action

Person(s)
Responsible for
Corrective
Action

Data Quality
Indicator
(o)

Measurement Performance
Criteria

Assay Negative
Control (Blank)

1 per analytical assay
plate

Values for positive samples are
set above any fluorescence for
the negative control.

Rerun assay; may have to
reoptimize assay.

Analyst

Accuracy/Bias,
Contamination

Values for positive samples are
set above any fluorescence for
the negative control.

DNA extraction
negative control

1 per analytical batch

CT < Assay Negative Control

Rerun assay or reextract
samples if problem persists

Analyst

Accuracy/Bias

CT < Assay Negative Control

Positive Control

1 per analytical assay
plate

CT value within 2 units of same
point on standard curve

Rerun assay / check reagents

Analyst

Accuracy/Bias

CT value within 2 units of same
point on standard curve

Yn-house laboratory limits were the basis for measurement performance criteria.
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Table A3-5 - Laboratory QC Samples Table

Matrix: Surface Soil and Subsurface Soil
Analytical Group: VOC
Analytical Method / SOP Reference: SW-846 8260B / VGCMS-05

Person(s)
Responsible
for Data Quality
Method / SOP QC Corrective Indicator Measurement Performance
Qc Sample1 Frequency / Number Acceptance Limits Corrective Action Action (Dat) Criteria
No analytes detected
:ht/ jnfcl;j:td >1/10 Correct problem, then see
. criteria in Box D-1 of DoD QSM v. No analytes detected > 1/2 RL
measured in any
4.2. Reprep and reanalyze and > 1/10 the amount
sample or 1/10 the . -
regulatory limit method blank and all samples measured in any sample or
€ . v . processed with the 1/10 the regulatory limit
(whichever is . . "
contaminated blank. If . (whichever is greater). Blank
greater). Blank result . Accuracy/Bias, .
Method Blank One per preparatory batch. ) reanalysis cannot be performed, | Analyst M. result must not otherwise
must not otherwise e Contamination
data must be qualified and affect sample results. For
affect sample results. R R .
explained in the case narrative. . common laboratory
For common .
Apply B-flag to all results for the contaminants, no analytes
laboratory - X
X specific analytes(s) in all samples detected > RL (see Box D-1 of
contaminants, no . .
in the associated preparatory DoD QSM v 4.2).
analytes detected > batch
RL (see Box D-1 of )
DoD QSM v 4.2).
Correct pro.blem, then reprep
and reanalyze the LCS and all
samples in the associated
rfrtoTable s | PPEEn bl et
Limits are as per DoD ) . P Refer to Table A1-5. Limits are
QSM v. 4.2. In-house material is available. Refer to as per DoD QSM v. 4.2. In
Laboratory Control One per preparatory batch statisti;:ai I;borato Appendix G of DoD QSM v. 4.2. Analyst Accuracy/Bias hozse statistical Ia'bo'ra;to
Sample per prep R4 o ry If reanalysis cannot be 4 4 ry

limits are provided
when DoD QSM v. 4.2
does not specify.

performed, data must be
qualified and explained in the
case narrative. Apply Q-flag to
specific analyte(s) in all samples
in the associated preparatory
batch.

limits are provided when DoD
QSM v. 4.2 does not specify.
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Table A3-5 - Laboratory QC Samples Table

-«
Matrix: Surface Soil and Subsurface Soil
Analytical Group: VOC )
Analytical Method / SOP Reference: SW-846 8260B / VGCMS-05
Person(s)
Responsible
for Data Quality ]
Method / SOP QC Corrective Indicator Measurement Performance
Qc sample’ Frequency / Number Acceptance Limits Corrective Action Action (oQl) Criteria
Examine the project-specific
DQOs. Contact the client as to
0 h itional .
Matrix Spike ne per !:)reparatory batc Same as LCS. additiona m.e .a sures to be.taken Analyst Accuracy/Bias | Same as LCS.
per matrix. For the specific analyte(s) in the
parent sample, apply J-flag if
acceptance criteria are not met.
. . . One per preparatory batch Same as MS and refer Accuracy/Bias, { Same as MS and refer to Table
Matrix Spike Duplicate per matrix. to Table A1-5. Same as M3 Analyst Precision Al-5.
Retention time +30 Inspect mass spectrometer and
seconds from GC for malfunctions. Reanalysis Retention time +30 seconds
retention time of the | of samples analyzed while from retention time of the
Internal Standards Every field sample, standard, | midpoint standardin | system was malfunctioning is Analvst Accurac midpoint standard in the ICAL;
Verification and QC sample. the ICAL; EICP area mandatory. If corrective action ¥ i EICP area within -50% to
within -50% to +100% | fails in field samples, apply Q-flag +100% of ICAL midpoint
of ICAL midpoint to analytes associated with the standard.
standard. non-compliant IS.
For field and QC sample, correct
problem then reprep and
reanalyze all failed samples for
failed surrogates in the
4- associated preparatory batch, if
Bromofluorobenzene: | sufficient sample material is 4-Bromofluorobenzene: 85-
Surrogates 2 Per Sample 85-120%R available. If obvious Analyst Accuracy/Bias | 120%R
Toluene-d8: 85- chromatographic interference Toluene-d8: 85-115%R
115%R with surrogate is present,

reanalysis may not be necessary.
Apply Q-flag to all associated
analytes if acceptance criteria
are not met.

IDoD QSM v. 4.2 is the basis for specifications on this table.
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Table A3-6 - Laboratory QC Samples Table

Matrix: Surface Soil and Subsurface Soil

Analytical Group: METAL

Analytical Method / SOP Reference: SW-846 6020A / EXMT-09, MET-15

QcC Sample’

Frequency / Number

Method / SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible
for
Corrective
Action

Data Quality
Indicator
(pai)

Measurement Performance
Criteria

Method Blank

| One per preparatory batch.

No analytes detected >
1/2 RLand > 1/10 the
amount measured in

{1 any sample or 1/10

the regulatory limit
{whichever is greater).
Blank result must not
otherwise affect
sample results. For
common laboratory
contaminants, no
analytes detected > RL
(see Box D-1 of DoD
QsSMv 4.2).

Correct problem, then see criteria
in Box D-1 of DoD QSM v. 4.2.
Reprep and reanalyze method
blank and all samples processed
with the contaminated blank. If
reanalysis cannot be performed,
data must be qualified and
explained in the case narrative.
Apply B-flag to all results for the
specific analytes(s) in all samples
in the associated preparatory
batch.

Analyst

Accuracy/Bias,
Contamination

No analytes detected > 1/2
RL and > 1/10 the amount
measured in any sample or
1/10 the regulatory limit
(whichever is greater). Blank
result must not otherwise
affect sample results. For
common laboratory
contaminants, no analytes
detected > RL {see Box D-1 of
DoD QSM v 4.2).

Calibration Blank

Before beginning a sample
run, after every 10 samples,
and at the end of the analysis
sequence.

No analytes detected >
LOD.

Correct problem. Re-prep and
reanalyze calibration blank. All
samples following the last
acceptable calibration blank must
be reanalyzed. Apply B-flag to all
results for specific analyte(s) in all
samples associated with the blank.

Analyst

Accuracy/Bias,
Contamination

No analytes detected > LOD.

Interference Check
Solutions (iCS)

At the beginning of an
analytical run.

ICS-A: Absolute value
of concentration for all
non-spiked analytes <
LOD (unless they are a
verified trace impurity
from one of the spike
analytes)

ICS-AB: Within £20%
of true value.

Terminate analysis; locate and
correct problem; reanalyze ICS;
reanalyze all samples. f corrective
action fails, apply Q-flag to ali
results for specific analyte(s) in al
samples associated with the ICS.

Analyst

Accuracy/Bias

ICS-A: Absolute value of
concentration for all non-
spiked analytes < LOD {unless
they are a verified trace
impurity from one of the
spike analytes)

ICS-AB: Within £20% of true

value.
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Table A3-6 - Laboratory QC Samples Table

Matrix: Surface Soi! and Subsurface Soit

Analytical Group: METAL

Analytical Method / SOP Reference: SW-846 6020A / EXMT-09, MET-15

Person(s)
Responsible
for Data Quality
Method / SOP QC Corrective Indicator Measurement Performance
Qe Sample! Frequency / Number Acceptance Limits Corrective Action Action [(0]e]}} Criteria
Correct problem, then reprep and
reanalyze the LCS and all samples
in the associated preparatory
R_e f(_er to Table AL-6. batch for failed analytes, if Refer to Table A1-6. Limits
Limits are as per DoD L .
sufficient sample material is are as per DoD QSM v. 4.2.
QSM v, 4.2. In-house . X .
Laboratory Control . available. Refer to Appendix G of . In-house statistical
One per preparatory batch. statistical laboratory . Analyst Accuracy/Bias L
Sample L . DoD QSM v. 4.2. If reanalysis laboratory limits are
limits are provided .
cannot be performed, data must provided when DoD QSM v.
when DoD QSM v. 4.2 . . . -
. be qualified and explained in the 4.2 does not specify.
does not specify. .
case narrative. Apply Q-flag to
specific analyte(s) in alt samples in
the associated preparatory batch.
Examine the project-specific
DQOs. if the matrix spike falls
outside of DoD criteria, additional
Matrix Spike One per preparatory batch Same as LCS quality control tests are required Analyst Accuracy/Bias | Same as LCS
P per matrix. ) to evaluate matrix effects. Forthe ¥ i/ ’
specific analyte(s) in the parent
sample, apply J-flag if acceptance
criteria are not met.
. . . One per preparatory batch Same as MS and refer Accuracy/Bias, | Same as MS and refer to
|
Matrix Spike Duplicate per matrix. to Table A1-6. Same as MS Analyst Precision Table A1-6.
Five-fold dilution must
agree within £10% of Five-fold dilution must agree
the original N - within £10% of the original
One per preparatory batch. measurement. Only Perform post-digestion spike (PDS) Analyst Accuracy measurement. Only

Serial Dilution

applicable for samples
with concentrations >
50X LOQ.

addition.

| applicable for samples with
concentrations > 50X LOQ.
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Table A3-6 - Laboratory QC Samples Table

Matrix: Surface Soil and Subsurface Soil
Analytical Group: METAL
Analytical Method / SOP Reference: SW-846 6020A / EXMT-09, MET-15

Person(s)
Responsible
for Data Quality
Method / SOP QC Corrective indicator Measurement Performance
Qc Sample’ Frequency / Number Acceptance Limits Corrective Action Action (oQ)) Criteria
Run all associated samples in the
Post-digestion Spike When dilution test fails or Strae::;?;oarz;itai?:s?K/Ir::;hg: onJr
€ P analyte concentration in all 75-125%R Lo Analyst Accuracy 75-125%R

(PDS) samples < 50X LOD.

the specific analyte(s) in the
parent sample, apply J-flag if
acceptance criteria are not met.

'DoD QSM v. 4.2 is the basis for specifications on this table.
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Table A3-7 - Laboratory QC Samples Table

Matrix: Surface Soil

Analytical Group: WCHEM (TOC)
Analytical Method / SOP Reference: Walkley Black / WETS-90

Method / SOP QC Person(s) Responsible Data Quality Indicator Measurement
Qc Sample! Frequency / Number Acceptance Limits Corrective Action for Corrective Action (pQt) Performance Criteria
Method Blank One per prep batch No analyte detected > Investigate source of Analyst, Laboratory Accuracy/Bias, No analyte detected >

1/2L0Q

contamination.
Evaluate the samples
and associated QC: i.e.
If the blank results are
above the PQL, report
sample results which
are <PQL or > 10X the
blank concentration.
Otherwise, reprep a
blank and the
remaining samples.

Department Manager,
and Data Validator

Contamination

1/2prPQL

Laboratory replicate One laboratory replicate | RPD < 20 If lab QC in criteria and | Analyst, Laboratory Precision RPD< 20
per twenty samples matrix interference Department Manager
suspected, flag data. and Data Validator
Else, reanalyze
Matrix Spike (MS) One MS per ten samples | 75-125% recovery If LCSin criteria and Analyst, Laboratory Accuracy/Bias 75-125% recovery

matrix interference
suspected, flag data.
Else, reanalyze

Department Manager,
and Data Validator

Laboratory Contro!
Sample (LCS)

One LCS per prep batch

80-120% recovery

Investigate source of
problem. If the LCS
recovery is high but the
sample results are
<LOQ, narrate.
Otherwise, reprep a
blank and the
remaining samples.

Analyst, Laboratory
Department Manager,
and Data Validator

Accuracy/Bias

80-120% recovery

Hin-house laboratory limits were the basis for measurement performance criteria.
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| Appendix B
Laboratory Department of Defense Environmental
Laboratory Accreditation Program Accreditation
Letters




American Association for Laboratory Accreditation

World Class Accreditation

SCOPE OF ACCREDITATION TO ISO/IEC 17025-2005

ENVIRONMENTAL CONSERVATION LABORATORIES — JACKSONVILLE
4810 Executive Park Court, Suite 211
Jacksonville, FL 32216
Dr. Mark Inman Phone: 904 296 3007
Email address: minman@encolabs.com

ENVIRONMENTAL

Valid To: April 30, 2012 Certificate Number: 3000.02
In recognition of the successful completion of the A2LA evaluation process, (including an assessment of the
laboratory's compliance with ISO IEC 17025:2005, the 2003 NELAC Chapter 5 Standard, and the requirements of
the DoD Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems

‘\/Ianual for Environmental Laboratories (DoD QSM v4.1)) accreditation is granted to this laboratory to perform
recognized EPA methods using the following testing technologies and in the analyte categories identified below:

Parameter/Analyte Non-Potable Water Solid Hazardous Air

Waste
Isopropyl alcohol (2-
Propanol) EPA 8015C NA ENCO VGCMS-07
4-Ethyltoluene NA NA ENCO VGCMS-07
Cyclohexane EPA 8260B EPA 8260B ENCO VGCMS-07

EPA 8260B EPA TO-14A, EPA
1,1,1-Trichloroethane EPA 624, 8260B TO-15

EPA 8260B EPA TO-14A, EPA
1,1,2,2-Tetrachloroethane EPA 624, 8260B TO-15 n
1,1,2-Trichloro-1,2,2- EPA 8260B
trifluoroethane EPA 8260B EPA TO-14A

EPA 8260B EPA TO-14A, EPA
1,1,2-Trichloroethane EPA 624, 8260B TO-15

EPA 8260B EPA TO-14A, EPA

| 1,1-Dichlorocthane EPA 624, 8260B TO-15

EPA 8260B EPA TO-14A, EPA
1,1-Dichloroethylene EPA 624, 8260B TO-15
1,2-Dichloro-1,1,2,2-
tetrafluoroethane NA NA EPA TO-14A
1,3-Butadiene NA NA EPA TO-15
1,4-Dioxane EPA 8260B EPA 8260B EPA TO-15
2,2,4-Trimethylpentane NA NA EPA TO-15
Benzyl chloride NA L), 2 NA EPA TO-15
n-Hexane NA [edee Y Ange [INA EPA TO-15

(A2LA Cert. No. 3000.02) 03/29/2010 / Page 1 of 10
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Parameter/Analyte Non-Potable Water Solid Hazardous Air
Waste

2-Hydroxy isobutyric acid ENCO VGC-13 NA NA
Acetic acid ENCO VGC-13 NA NA
Butyric acid (Butanoic acid) | ENCO VGC-13 NA NA
Hexanoic acid ENCO VGC-13 NA NA
Isohexanoic acid (4-methyl-

entanoic acid) ENCO VGC-13 NA NA
Isopentanoic acid (3-methyl-
butanoic acid) ENCO VGC-13 NA NA
Lactic acid ENCO VGC-13 NA NA
Pentanoic acid ENCO VGC-13 NA NA
Propionic acid (Propanoic
acid) ENCO VGC-13 NA NA
Pyruvic acid ENCO VGC-13 NA NA
Propylene glycol ENCO VGC-18 NA NA
Ethyl acetate EPA 8015C NA ENCO VGCMS-07
Ethylene glycol EPA 8015C NA NA
Gasoline range organics
(GRO) EPA 8015C EPA 8015C NA
Isobutyl alcohol (2-Methyl-
1-propanol) EPA 8015C, 8260B EPA 8260B NA
Methanol EPA 8015C NA NA
n-Butyl alcohol EPA 8015C NA NA
n-Propanol EPA 8015C NA NA
1,2-Dibromo-3-
chloropropane (DBCP) EPA 504, 504.1, 8011, 8260 | EPA 8260B NA
1,2-Dibromoethane (EDB, EPA TO-14A, EPA
Ethylene dibromide) EPA 504, 504.1, 8011, 8260B | EPA 8260B TO-15

1,2-Dichlorobenzene

EPA 624, 8260B, 8270D

EPA 8260B, 8270D

EPA TO-14A, EPA
TO-15

EPA TO-14A, EPA

1,2-Dichloroethane EPA 624, 8260B EPA 8260B TO-15
EPA TO-14A, EPA
1,2-Dichloropropane EPA 624, 8260B EPA 8260B TO-15

1,3-Dichlorobenzene

EPA 624, 8260B, 8270D

EPA 8260B, 8270D

EPA TO-14A, EPA
TO-15

1,4-Dichlorobenzene

EPA 624, 8260B, 8270D

EPA 8260B, 8270D

EPA TO-14A, EPA
TO-15

2-Chloroethyl vinyl ether EPA 624, 8260B EPA 8260B NA
Acrolein (Propenal) EPA 624, 8260B EPA 8260B NA
Acrylonitrile EPA 624, 8260B EPA 8260B NA

EPA TO-14A, EPA
Benzene EPA 624, 8260B EPA 8260B TO-15
Bromodichloromethane EPA 624, 8260B EPA 8260B ENCO VGCMS-07
Bromoform EPA 624, 8260B EPA 8260B EPA TO-15

EPA TO-14A, EPA
Carbon tetrachloride EPA 624, 8260B EPA 8260B TO-15

EPA TO-14A, EPA
Chlorobenzene EPA 624, 8260B EPA 8260B TO-15

EPA TO-14A, EPA
Chloroethane EPA 624, 8260B EPA 8260B TO-15

EPA TO-14A, EPA
Chloroform EPA 624, 8260B /) | EPA 8260B TO-15

(A2LA Cert. No. 3000.02) 03/29/2010
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Parameter/Analyte Non-Potable Water Solid Hazardous Air
Waste
EPA TO-14A, EPA
. cis-1,3-Dichloropropene EPA 624, 8260B EPA 8260B TO-15

Dibromochloromethane EPA 624, 8260B EPA 8260B ENCO VGCMS-07

EPA TO-14A, EPA
Ethylbenzene EPA 624, 8260B EPA 8260B TO-15
Methyl bromide EPA TO-14A, EPA
(Bromomethane) EPA 624, 8260B EPA 8260B TO-15
Methyl chloride EPA TO-14A, EPA
(Chloromethane) EPA 624, 8260B EPA 8260B TO-15

EPA TO-14A, EPA
Methylene chloride EPA 624, 8260B EPA 8260B TO-15

EPA TO-14A, EPA
Tetrachloroethylene EPA 624, 8260B EPA 8260B TO-15

EPA TO-14A, EPA
Toluene EPA 624, 8260B EPA 8260B TO-15
trans-1,2-Dichloroethylene EPA 624, 8260B EPA 8260B EPA TO-15

EPA TO-14A, EPA
trans-1,3-Dichloropropylene | EPA 624, 8260B EPA 8260B TO-15

EPA TO-14A, EPA
Trichloroethene EPA 624, 8260B EPA 8260B TO-15
Trichlorofluoromethane EPA 624, 8260B EPA 8260B EPA-TO-14A

EPA TO-14A, EPA
Vinyl chloride EPA 624, 8260B EPA 8260B TO-15

EPA TO-14A, EPA
Xylene (total) ‘| EPA 624, 8260B EPA 8260B TO-15
1,1,1,2-Tetrachloroethane EPA 8260B EPA 8260B NA
1,1-Dichloropropene EPA 8260B EPA 8260B NA
1,2,3-Trichlorobenzene EPA 8260B EPA 8260B NA
1,2,3-Trichloropropane EPA 8260B EPA 8260B NA

1,2,4-Trichlorobenzene

EPA 8260B, 625, 8270D

EPA 8260B, 8270D

EPA TO-14A, EPA
TO-15

1,2,4-Trimethylbenzene EPA 8260B EPA 8260B EPA TO-14A
1,3,5-Trimethylbenzene EPA 8260B EPA 8260B EPA TO-14A
1,3-Dichloropropane EPA 8260B EPA 8260B NA
2,2-Dichloropropane EPA 8260B EPA 8260B NA
2-Butanone (Methyl ethyl
ketone, MEK) EPA 8260B, 8015 EPA 8260B EPA TO-15
2-Chlorotoluene EPA 8260B EPA 8260B NA
2-Hexanone EPA 8260B EPA 8260B ENCO VGCMS-07
4-Chlorotoluene EPA 8260B EPA 8260B NA
4-Methyl-2-pentanone
(MIBK) EPA 8260B, 8015C EPA 8260B EPA TO-15
Acetone EPA 8260B EPA 8260B NA
Acetonitrile EPA 8260B EPA 8260B NA
Allyl chloride (3-
Chloropropene) EPA 8260B EPA 8260B EPA TO-15
Bromobenzene EPA 8260B EPA 8260B NA
Bromochloromethane EPA 8260B EPA 8260B NA

. Carbon disulfide EPA 8260B EPA 8260B EPA TO-15
Chloroprene EPA 8260B EPA 8260B NA

EPA TO-14A, EPA

cis-1,2-Dichloroethylene EPA 8260B EPA 8260B TO-15

(A2LA Cert. No. 3000.02) 03/29/2010
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Parameter/Analyte Non-Potable Water Solid Hazardous Air

Waste
Dibromomethane EPA 8260B EPA 8260B NA
Dichlorodifluoromethane EPA 8260B EPA 8260B EPA TO-14A
Ethanol EPA 8260B, 8015 EPA 8260B NA

EPA TO-14A, EPA

Hexachlorobutadiene EPA 8260B, 625, 8270D EPA 8260, 8270 TO-15
Isopropylbenzene EPA 8260B EPA 8260B NA
Methacrylonitrile EPA 8260B EPA 8260B NA
Methyl methacrylate EPA 8260B EPA 8260B NA
Methyl tert-butyl ether
(MTBE) EPA 8260B EPA 8260B EPA TO-15
m-Xylene EPA 8260B EPA 8260B NA
EPA 8260B, 625, 8270D, EPA 8260B, 8270D,
Naphthalene 8270D PAHSIM 8270D PAHSIM NA
n-Butyl benzene EPA 8260B EPA 8260B NA
n-Propyl benzene EPA 8260B EPA 8260B NA
0-Xylene EPA 8260B EPA 8260B NA
p-Isopropyltoluene EPA 8260B EPA 8260B NA
Propionitrile (Ethyl cyanide) | EPA 8260B EPA 8260B NA
-Xylene EPA 8260B EPA 8260B NA
sec-Butylbenzene EPA 8260B EPA 8260B NA
EPA TO-14A, EPA
Styrene EPA 8260B EPA 8260B TO-15
tert-Butylbenzene EPA 8260B EPA 8260B NA
trans-1,4-Dichloro-2-butene | EPA 8260B EPA 8260B NA
Vinyl acetate EPA 8260B EPA 8260B EPA TO-15
4,4-DDD EPA 608, 8081B EPA 8081B NA
4,4-DDE EPA 608, 8081B EPA 8081B NA
4,4-DDT EPA 608, 8081B EPA 8081B NA
Aldrin EPA 608, 8081B EPA 8081B NA
alpha-BHC (alpha-
Hexachlorocyclohexane) EPA 608, 8081B EPA 8081B NA
Aroclor-1016(PCB-1016) EPA 608, 8082A EPA 8082A NA
Aroclor-1221(PCB-1221) EPA 608, 8082A EPA 8082A NA
Aroclor-1232(PCB-1232) EPA 608, 8082A EPA 8082A NA
Aroclor-1242(PCB-1242) EPA 608, 8082A EPA 8082A NA
Aroclor-1248(PCB-1248) EPA 608, 8082A EPA 8082A NA
Aroclor-1254(PCB-1254) EPA 608, 8082A EPA 8082A NA
Aroclor-1260(PCB-1260) EPA 608, 8082A EPA 8082A NA
beta-BHC (beta-
Hexachlorocyclohexane) EPA 608, 8081B EPA 8081B NA
Chlordane(tech.) EPA 608, 8081B EPA 8081B NA
delta-BHC EPA 608, 8081B EPA 8081B NA
Dieldrin EPA 608, 8081B EPA 8081B NA:
Endosulfan I EPA 608, 8081B EPA 8081B NA
Endosulfan I1 EPA 608, 8081B EPA 8081B NA
Endosulfan sulfate EPA 608, 8081B EPA 8081B NA
Endrin EPA 608, 8081B EPA 8081B NA
Endrin aldehyde EPA 608, 8081B EPA 8081B NA
gamma-BHC
(Lindane,gamma-
Hexachlorocyclohexane) EPA 608, 8081B EPA 8081B NA
Heptachlor EPA 608, 8081B/ ), L EPA 8081B NA

(A2LA Cert. No. 3000.02) 03/29/2010
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Parameter/Analyte Non-Potable Water Solid Hazardous Air
Waste
Heptachlor epoxide EPA 608, 8081B EPA 8081B NA
. Toxaphene (Chlorinated

camphene) EPA 608, 8081B EPA 8081B NA
alpha-Chlordane EPA 8081B EPA 8081B NA
Endrin ketone EPA 8081B EPA 8081B NA
gamma-Chlordane EPA 8081B EPA 8081B NA
Isodrin EPA 8081B, 8270D EPA 8081B, 8270D NA
Methoxychlor EPA 8081B EPA 8081B NA
Mirex EPA 8081B EPA 8081B NA
Kepone EPA 8270D EPA 8270D NA
0,0,0-

Triethylphosphorothioate EPA 8270D EPA 8270D NA
Parathion,ethyl EPA 8270D EPA 8270D NA
Phorate EPA 8270D EPA 8270D NA
Sulfotepp EPA 8270D EPA 8270D NA
Thionazin (Zinophos) EPA 8270D EPA 8270D NA
Dalapon EPA 615, 8151A EPA 8151A NA
3,5-DCBA EPA 615, 8151A EPA 8151A NA
4-Nitrophenol EPA 615, 8151A, 625, 8270D | EPA 8270D, 8151A NA
Dicamba EPA 615, 8151A EPA 8151A NA
MCPP EPA 615, 8151A EPA 8151A NA
MCPA EPA 615, 8151A EPA 8151A NA
Dichlorprop EPA 615, 8151A EPA 8151A NA
2,4-D EPA 615, 8151A EPA 8151A NA
Pentachlorophenol EPA 615, 8151A, 625, 8270D | EPA 8151A, 8270D NA
2,4,5-TP (Silvex) EPA 615, 8151A EPA 8151A NA
Chloramben EPA 615, 8151A EPA 8151A NA
2,4,5-T EPA 615, 8151A EPA 8151A NA
2,4-DB EPA 615, 8151A EPA 8151A NA
Bentazon EPA 615, 8151A EPA 8151A NA
Picloram EPA 615, 8151A EPA 8151A NA
Dinoseb EPA 615, 8151A, 625, 8270D | EPA 8151A, 8270D NA
Dacthal EPA 615, EPA 8151A EPA 8151A NA
Acifluorfen EPA 615, EPA 8151A EPA 8151A NA
2,4-DCAA EPA 615, EPA 8151A EPA 8151A NA
Total coliforms SM9222B NA NA
Fecal coliforms SM9222D NA NA
Aluminum EPA 200.7, 6010C EPA 6010C NA
Antimony EPA 200.7, 6010C EPA 6010C NA
Arsenic EPA 200.7, 6010C EPA 6010C NA
Barium EPA 200.7, 6010C EPA 6010C NA
Beryllium EPA 200.7, 6010C EPA 6010C NA
Boron EPA 200.7, 6010C EPA 6010C NA
Cadmium EPA 200.7, 6010C EPA 6010C NA
Calcium EPA 200.7, 6010C EPA 6010C NA
Chromium EPA 200.7, 6010C EPA 6010C NA
Cobalt EPA 200.7, 6010C EPA 6010C NA
Copper EPA 200.7, 6010C EPA 6010C NA
Hardness (calc.) EPA 200.7, SM2340B NA NA

EPA 200.7, 6010C, SM18

Iron 3500-Fe D EPA 6010C NA
Lead EPA 6010C NA

(A2LA Cert. No. 3000.02) 03/29/2010
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Parameter/Analyte Non-Potable Water Solid Hazardous Air
Waste
Lithium EPA 200.7, 6010C EPA 6010C NA
Magnesium EPA 200.7, 6010C EPA 6010C NA
Manganese EPA 200.7, 6010C EPA 6010C NA
Molybdenum EPA 200.7, 6010C EPA 6010C NA
Nickel EPA 200.7, 6010C EPA 6010C NA
Potassium EPA 200.7, 6010C EPA 6010C NA
Selenium EPA 200.7, 6010C EPA 6010C NA
Silver EPA 200.7, 6010C EPA 6010C NA
Sodium EPA 200.7, 6010C EPA 6010C NA
Strontium EPA 200.7, 6010C EPA 6010C NA
Thallium EPA 200.7, 6010C EPA 6010C NA
Tin EPA 200.7, 6010C EPA 6010C NA
Titanium EPA 200.7, 6010C EPA 6010C NA
Vanadium EPA 200.7, 6010C EPA 6010C NA
Zinc EPA 200.7, 6010C EPA 6010C NA
Mercury EPA 245.1, 7470 EPA 7471 NA
Sulfate ASTM D516-90 NA NA
Ignitability EPA 1010 EPA 1010, EPA 1030 | NA
Conductivity EPA 120.1, SM18 2510B NA NA
Oil & Grease (HEM) EPA 1664A EPA 9071B NA
Total Petroleum
Hydrocarbons (TPH) (HEM-
SGT) EPA 1664A NA NA
Turbidity EPA 180.1, SM18 2130B NA NA
Orthophosphate as P EPA 365.3 NA NA
Color SM2120B NA NA
Alkalinity as CaC03 SM2320B NA NA
Hardness SM2340C NA NA
Residue-nonfilterable (TSS) | SM2540D NA NA
Residue-total SM2540B NA NA
Residue-filterable (TDS) SM2540C NA NA
SM3500-CrD(18th/19th

Chromium VI Ed.)/UV-VIS NA NA
Chloride SM4500-C1-C NA NA
Total residual chlorine SM4500-Cl-G NA NA

‘ SM18 4500-H+-B, EPA

H 9040 EPA 9040, 9045 NA
Nitrite SM4500-NO2 B NA NA
Biochemical oxygen
demand SM5210B NA NA
Carbonaceous BOD(CBOD) | SM5210B NA NA
Chemical oxygen demand SM5220D, EPA 410.4 NA NA
Total Organic Carbon SM18 5310B, EPA 9060 NA NA
Total Petroleum
Hydrocarbons (TPH) FL-PRO FL-PRO NA
Carbon dioxide RSK-175 NA NA
Ethane RSK-175 NA NA
Ethylene RSK-175 NA NA
Methane RSK-175 NA NA
2,4,6-Trichlorophenol EPA 625, 8270D EPA 8270D NA
2,4-Dichlorophenol EPA 625,8270D EPA 8270D NA
2,4-Dimethylphenol EPA 625,8270D/ /. 4/|,EPA 8270D NA

(A2LA Cert. No. 3000.02) 03/29/2010
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Parameter/Analyte Non-Potable Water Solid Hazardous Air
Waste
2,4-Dinitrophenol EPA 625, 8270D EPA 8270D NA
2,4-Dinitrotoluene (2,4-
DNT) EPA 625, 8270D EPA 8270D NA
2,6-Dinitrotoluene (2,6-
DNT) EPA 625, 8270D EPA 8270D NA
2-Chloronaphthalene EPA 625, 8270D EPA 8270D NA
2-Chlorophenol EPA 625, 8270D EPA 8270D NA
2-Methyl-4,6-dinitrophenol | EPA 625, 8270D EPA 8270D NA
2-Nitrophenol EPA 625, 8270D EPA 8270D NA
3,3'-Dichlorobenzidine EPA 625, 8270D EPA 8270D NA
4-Bromophenyl phenylether | EPA 625, 8270D EPA 8270D NA
4-Chloro-3-methylphenol EPA 625, 8270D EPA 8270D NA
4-Chlorophenyl phenylether | EPA 625, 8270D EPA 8270D NA
Acenaphthene EPA 625, 8270D EPA 8270D NA
Acenaphthylene EPA 625, 8270D EPA 8270D NA
Aniline EPA 625, 8270D EPA 8270D NA
Anthracene EPA 625, 8270D EPA 8270D NA
Benzidine EPA 625, 8270D EPA 8270D NA
Benzo(a)anthracene EPA 625, 8270D EPA 8270D NA
Benzo(a)pyrene EPA 625, 8270D EPA 8270D NA
Benzo(b)fluoranthene EPA 625, 8270D EPA 8270D NA
Benzo(g,h,i)perylene EPA 625, 8270D EPA 8270D NA
Benzo(k)fluoranthene EPA 625, 8270D EPA 8270D NA
bis(2-Chloroethoxy)methane | EPA 625, 8270D EPA 8270D NA
‘ bis(2-Chloroethyl) ether EPA 625, 8270D EPA 8270D NA
bis(2-Chloroisopropyl) ether
(2,2'-Oxybis(1-
chloropropane) EPA 625, 8270D EPA 8270D NA
bis(2-Ethylhexyl)
phthalate(DEHP) EPA 625, 8270D EPA 8270D NA
Butylbenzylphthalate EPA 625, 8270D EPA 8270D NA
Chrysene EPA 625, 8270D EPA 8270D NA
Dibenzo(a,h)anthracene EPA 625, 8270D EPA 8270D NA
Diethyl phthalate EPA 625, 8270D EPA 8270D NA
Dimethyl phthalate EPA 625, 8270D EPA 8270D NA
Di-n-butyl phthalate EPA 625, 8270D EPA 8270D NA
Di-n-octyl phthalate EPA 625, 8270D EPA 8270D NA
Fluoranthene EPA 625, 8270D EPA 8270D NA
Fluorene EPA 625, 8270D EPA 8270D NA
Hexachlorobenzene EPA 625, 8270D EPA 8270D NA
Hexachlorocyclopentadiene | EPA 625, 8270D EPA 8270D NA
Hexachloroethane EPA 625, 8270D EPA 8270D NA
Indeno(1,2,3-cd)pyrene EPA 625, 8270D EPA 8270D NA
Isophorone EPA 625, 8270D EPA 8270D NA
Nitrobenzene EPA 625, 8270D EPA 8270D NA
n-Nitrosodimethylamine EPA 625, 8270D EPA 8270D NA
n-Nitrosodi-n-propylamine EPA 625, 8270D EPA 8270D NA
n-Nitrosodiphenylamine EPA 625, 8270D EPA 8270D NA
Phenanthrene EPA 625, 8270D EPA 8270D NA
Phenol EPA 625, 8270D EPA 8270D NA
Pyrene EPA 625,8270D EPA 8270D NA
Pyridine EPA 8270D NA

EPA 625, 8270D/ /4
ele

(A2LA Cert. No. 3000.02) 03/29/2010
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Parameter/Analyte Non-Potable Water Solid Hazardous Air
Waste
1,1-Biphenyl EPA 8270D EPA 8270D
1,2,4,5-Tetrachlorobenzene | EPA 8270D EPA 8270D NA
1,2-Diphenylhydrazine EPA 8270D EPA 8270D NA
1,3,5-Trinitrobenzene
(1,3,5-TNB) EPA 8270D EPA 8270D NA
1,3-Dinitrobenzene (1,3-
DNB) EPA 8270D EPA 8270D NA
1,4-Naphthoquinone EPA 8270D EPA 8270D NA
1,4-Phenylenediamine EPA 8270D EPA 8270D NA
1-Methylnaphthalene EPA 8270D EPA 8270D NA
1-Naphthylamine EPA 8270D EPA 8270D NA
2,3,4,6-Tetrachlorophenol EPA 8270D EPA 8270D NA
2,4,5-Trichlorophenol EPA 8270D EPA 8270D NA
2,6-Dichlorophenol EPA 8270D EPA 8270D NA
2-Acetylaminofluorene EPA 8270D EPA 8270D NA
2-Methylnaphthalene EPA 8270D EPA 8270D NA
2-Methylphenol (o-Cresol) | EPA 8270D EPA 8270D NA
2-Naphthylamine EPA 8270D EPA 8270D NA
2-Nitroaniline EPA 8270D EPA 8270D NA
2-Picoline (2-
Methylpyridine) EPA 8270D EPA 8270D NA
3,3'-Dimethylbenzidine EPA 8270D EPA 8270D NA
3-Methylcholanthrene EPA 8270D EPA 8270D NA
3-Methylphenol (m-Cresol) | EPA 8270D EPA 8270D NA
3-Nitroaniline EPA 8270D EPA 8270D NA
4-Aminobiphenyl EPA 8270D EPA 8270D NA
4-Chloroaniline EPA 8270D EPA 8270D NA
4-Dimethyl
aminoazobenzene EPA 8270D EPA 8270D NA
4-Methylphenol (p-Cresol) | EPA 8270D EPA 8270D NA
4-Nitroaniline EPA 8270D EPA 8270D NA
4-Nitroquinoline-n-oxide EPA 8270D EPA 8270D NA
5-Nitro-o-toluidine EPA 8270D EPA 8270D NA
7,12-
Dimethylbenz(a)anthracene | EPA 8270D EPA 8270D NA
a-a-Dimethylphenethylamine | EPA 8270D EPA 8270D NA
Acetophenone EPA 8270D EPA 8270D NA
Aramite EPA 8270D EPA 8270D NA
Atrazine EPA 8270D EPA 8270D NA
Benzaldehyde EPA 8270D EPA 8270D NA
Benzoic acid EPA 8270D EPA 8270D NA
Benzyl alcohol EPA 8270D EPA 8270D NA
Caprolactam EPA 8270D EPA 8270D NA
Carbazole EPA 8270D EPA 8270D NA
Chlorobenzilate EPA 8270D EPA 8270D NA
Cresol, Total EPA 8270D EPA 8270D NA
Diallate EPA 8270D " EPA 8270D NA
Dibenzo(a,h)pyrene EPA 8270D EPA 8270D NA
Dibenzofuran EPA 8270D EPA 8270D NA
Dimethoate EPA 8270D EPA 8270D NA
Diphenylamine EPA 8270D — EPA 8270D NA
Disulfoton EPAS8270D //;  4/|,EPA 8270D NA
(A2LA Cert. No. 3000.02) 03/29/2010 ledlee Y1 Page 8 of 10




Parameter/Analyte Non-Potable Water Solid Hazardous Air
Waste
DPH (as Azobenzene) EPA 8270D EPA 8270D NA
Ethyl methanesulfonate EPA 8270D EPA 8270D NA
| Famphur EPA 8270D EPA 8270D NA
Hexachlorophene EPA 8270D EPA 8270D NA
Hexachloropropene EPA 8270D EPA 8270D NA
Isosafrole EPA §8270D EPA 8270D NA
Methapyrilene EPA 8270D EPA 8270D NA
Methyl methane sulfonate EPA 8270D EPA 8270D NA
Methyl parathion
(Parathion,methyl) EPA 8270D EPA 8270D NA
Nitroquinoline-1-oxide EPA 8270D EPA 8270D NA
n-Nitrosodiethylamine EPA 8270D EPA 8270D NA
n-Nitroso-di-n-butylamine EPA 8270D EPA 8270D NA
n-Nitrosomethylethylamine | EPA 8270D EPA 8270D NA
n-Nitrosomorpholine EPA 8270D EPA 8270D NA
n-Nitrosopiperidine EPA 8270D EPA 8270D NA
n-Nitrosopyrrolidine EPA 8270D EPA 8270D NA
o-Toluidine EPA 8270D EPA 8270D NA
Pentachlorobenzene EPA 8270D EPA 8270D NA
Pentachloroethane EPA 8270D EPA 8270D NA
Pentachloronitrobenzene EPA 8270D EPA 8270D NA
Phenacetin EPA 8270D EPA 8270D NA
Pronamide (Kerb) EPA 8270D EPA 8270D NA
Safrole EPA 8270D EPA 8270D NA
C9-C18 Aliphatic
Hydrocarbons MAEPH MAEPH NA
C19-C36 Aliphatic
Hydrocarbons MAEPH MAEPH NA
C11-C22 Aromatic
Hydrocarbons MAEPH MAEPH NA
Diesel range organics (DRO) | EPA 8015 EPA 8015 NA
2-Methylnaphthalene EPA 8270 EPA 8270 NA
4-Methylphenol (p-Cresol) EPA 8270 EPA 8270 NA
Toxicity Characteristic
Leaching Procedure (TCLP) | EPA 1311 EPA 1311 NA
Synthetic Precipitation
Leaching Procedure (SPLP) EPA 1312 EPA 1312 NA
Corrosivity (pH) NA EPA 9040 NA
Paint Filter Liquids Test NA EPA 9095 NA
Diethyl ether EPA 8260 EPA 8260 NA
Ethyl methacrylate EPA 8260 EPA 8260 NA
Iodomethane (Methyl iodide) | EPA 8260 EPA 8260 NA
Methyl Cyclohexane EPA 8260 EPA 8260 NA
Methyl Acetate EPA 8260 EPA 8260 NA
Isopropyl ether EPA 8260 EPA 8260 NA
Analytical method Prep Method
Soil Water Air Waste
EPA 8260B EPA 5035 | EPA 5030B | NA EPA 5035
EPA 624 u NA EPA 5030B | NA NA
EPA 625 A 47, EPA3510C [ NA NA
(A2LA Cert. No. 3000.02) 03/29/2010 Y/ Page 9 of 10




Analytical method Prep Method

EPA 8270D EPA 3545A | EPA 3510C | NA EPA 3580A
EPA 200.7 NA EPA 200.7 | NA NA

EPA 6010C EPA 3050B | EPA 3005A | NA EPA 3050B
EPA 608 NA EPA 3510C | NA NA

EPA 8081B EPA 3545A | EPA 3510C | NA EPA 3580A
EPA 8082A EPA 3545A | EPA 3510C | NA EPA 3580A
EPA 615 NA EPA 615 NA NA

EPA 8151A -EPA 8151A | EPA 8151 | NA EPA 8151A
MA VPH, May 2004 Revision 1.1 EPA 5035 | EPA 5030B | NA NA

MA EPH, May 2004 Revision 1.1 EPA 3545A | EPA 3510C | NA NA

FLPRO EPA 3545A | EPA 3510C | NA NA

8015C — GRO EPA 5035 | EPA 5030B | NA NA

8015C — DRO EPA 3545A | EPA 3510C | NA NA

TO14A NA NA TO14A NA

TO15 NA NA TO15 NA

SPLP EPA 1312 EPA 1312 NA EPA 1312
TCLP EPA 1311 EPA 1311 NA EPA 1311

(A2LA Cert. No. 3000.02) 03/29/2010
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The American Association for Laboratory Accreditation
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for technical competence in the field of

Environmental Testing

: In recognition of the successful completion of the A2LA evaluation process that includes an assessment of the laboratory’s compliance with
' ISO/IEC 17025:2005, the 2003 NELAC Chapter 5 Standard, and the requirements of the Department of Defense Environmental Laboratory
s Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems Manual for Environmental Laboratories (QSM v4.1); accreditation is
*- granted to this laboratory to perform recognized EPA methods as defined on the associated A2LA Environmental Scope of Accreditation.
This accreditation demonstrates technical competence for this defined scope and the operation of a laboratory quality management system
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The American Association for Laboratory Accreditation
s

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

ENVIRONMENTAL CONSERVATION LABORATORIES — ORLANDO
10775 Central Port Drive
Orlando, FL 32824
Lori Mangrum Phone: 407 826 5314
Imangrum@encolabs.com

ENVIRONMENTAL

Certificate Number: 3000.01

Valid To: March 31, 2012

In recognition of the successful completion of the A2LA evaluation process, (including an assessment of the
laboratory's compliance with ISO IEC 17025:2005, the 2003 NELAC Chapter 5 Standard, and the requirements of
the DoD Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the current DoD Quality
Systems Manual for Environmental Laboratories) accreditation is granted to this laboratory to perform recognized
EPA methods using the following testing technologies and in the analyte categories identified below:

Testing Technologies

‘ Analyte / Parameter

Non-Potable Water Solid Hazardous Waste
Metals EPA 6020A/200.8 EPA 6020A
Aluminum EPA 6020A/200.8 EPA 6020A
Antimony EPA 6020A/200.8 EPA 6020A
Arsenic EPA 6020A/200.8 EPA 6020A
Barium EPA 6020A/200.8 EPA 6020A
Beryllium EPA 6020A/200.8 EPA 6020A
Cadmium EPA 6020A/200.8 EPA 6020A
Calcium EPA 6020A/200.8 EPA 6020A
Chromium EPA 6020A/200.8 EPA 6020A
Cobalt EPA 6020A/200.8 EPA 6020A
Copper EPA 6020A/200.8 EPA 6020A
Hardness SM 2340 B
Iron EPA 6020A/200.8 EPA 6020A
Lead EPA 6020A/200.8 EPA 6020A
Magnesium EPA 6020A/200.8 EPA 6020A
Manganese EPA 6020A/200.8 EPA 6020A
Mercury EPA 245.1/7470A EPA 7471B
Molybdenum EPA 6020A/200.8 EPA 6020A
Nickel EPA 6020A/200.8 EPA 6020A
Potassium EPA 6020A/200.8 EPA 6020A
Selenium EPA 6020A/200.8 EPA 6020A
. Silver EPA 6020A/200.8 "EPA 6020A
Sodium EPA 6020A/200.8 EPA 6020A
Thallium EPA 6020A/200.8 ~ N EPA 6020A
Tin EPA 6020A/2008 /24 /4// | EPA 6020A

(A2LA Cert. No. 3000.01) Revised 09/26/2011
5301 Buckeystown Pike, Suite 350 | Frederick, Maryland 21704-8373 | Phone: 301 644 3248 | Fax:301 6622974 | www.A2lA.org
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Analyte / Parameter Non-Potable Water Solid Hazardous Waste
Titanium EPA 6020A/200.8 EPA 6020A
Vanadium EPA 6020A/200.8 EPA 6020A

Zinc EPA 6020A/200.8 EPA 6020A
Microbiology

Total Coliforms SM 9222B

Fecal Coliforms SM 9222D

General Chemistry

Acidity, as CaC0; EPA 305.1/SM 2310 B (4A)

Alkalinity as CaC0s EPA 310.1/SM 2320 B EPA 310.1/SM 2320 B
Alkalinity as CaC04 EPA 310.2 EPA 310.2
Ammonia as N EPA 350.1
Biochemical oxygen demand EPA 405.1/SM 5210 B

Bromide EPA 300.0/9056A EPA 9056A
Carbonaceous BOD (CBOD) SM 5210 B

Chemical oxygen demand EPA 410.4

Chloride EPA 300.0/9056A EPA 9056A
Chromium VI EPA 7196/ SM 3500-Cr D EPA 7196
Conductivity EPA 120.1

Cyanide EPA 335.2/SM 4500-CN E EPA 9014

Ferric iron (calculated) SM 3500-Fe D

Ferrous iron SM 3500-Fe D

Fluoride EPA 300.0/9056A EPA 9056A
Hardness EPA 130.2/SM 2340 C

Kjeldahl nitrogen -total EPA 351.2 EPA351.2

Nitrate as N EPA 300.0/353.1/9056A EPA 353.1/9056A

Nitrate-nitrite

EPA 300.0/353.1/9056A

EPA 353.1/9056A

EPA 300.0/354.1/9056 A/SM 4500-

Nitrite as N NO, B EPA 9056A/ SM 4500-NO, B
Organic nitrogen EPA 351.2/350.1 EPA 351.2/350.1
Orthophosphate as P EPA 365.1

Orthophosphate as P EPA 365.3

pH EPA 150.1/9040C/SM 4500-H"-B EPA 9040C

Phosphorus, total EPA 365.4 EPA 365.4

Residue-filterable (TDS) SM 2540 C

Residue-nonfilterable (TSS) SM 2540 D :
Residue-total SM 2540 B/SM 2540 G/EPA 160.3 SM 2540G/EPA 160.3
Residue-volatile EPA 160.4 ' EPA 160.4

Sulfate EPA 300.0/9056A EPA 9056A

Sulfide EPA 376.1/SM 4500-S E

Surfactants -MBAS SM 5540 C

Total nitrate-nitrite EPA 9056 A/SM 4500-N0; H EPA 9056 A/SM 4500-N0; H
Total cyanide EPA 9014 EPA 9014

Total nitrogen TKN + Total nitrate-nitrite TKN + Total nitrate-nitrite
Total Organic Carbon EPA 9060A/SM 5310B TOC Walkley Black

Total phenolics EPA 420.1 EPA 420.1

Total, fixed, and volatile residue SM 2540 G SM 2540 G

Turbidity EPA 180.1

Un-ionized ammonia

DEP SOP 10/03/83

DEP SOP 10/03/83

Extractable Organics

(A2LA Cert. No. 3000.01) Revised 09/26/2011
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Analyte / Parameter Non-Potable Water Solid Hazardous Waste
1,2,4-Trichlorobenzene EPA 8270D/625 EPA 8270D
1,2,4,5-Tetrachlorobenzene EPA 8270D/625 EPA 8270D
1,2-Dichlorobenzene EPA 8270D/625 EPA 8270D
1,2-Diphenylhydrazine EPA 8270D/625 EPA 8270D
1,3-Dichlorobenzene EPA 8270D/625 EPA 8270D
1,4-Dichlorobenzene EPA 8270D/625 EPA 8270D
1- Methylnaphthalene EPA 8270D/625/ Scan-Sim EPA 8270D/ Scan-Sim
2,3,4,6-Tetrachlorophenol EPA 8270D/625 EPA 8270D
2,4,5-Trichlorophenol EPA 8270D/625 EPA 8270D
2,4,6-Trichlorophenol EPA 8270D/625 EPA 8270D
2.,4-Dichlorophenol EPA 8270D/625 EPA 8270D
2.,4-Dimethylphenol EPA 8270D/625 EPA 8270D
2,4-Dinitrophenol EPA 8270D/625 EPA 8270D
2.,4-Dinitrotoluene (2,4-DNT) EPA 8270D/625/ Scan-Sim EPA 8270D
2,6-Dichlorophenon EPA 8270D/625 EPA 8270D
2,6-Dinitrotoluene (2,6-DNT) EPA 8270D/625 EPA 8270D
2-Chloronaphthalene EPA 8270D/625 EPA 8270D
2-Chlorophenol EPA 8270D/625 EPA 8270D
2-Methyl-4,6-dinitrophenol EPA 8270D/625 EPA 8270D
2-Methylnaphthalene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
2-Methylphenol (o-Cresol) EPA 8270D/625 EPA 8270D
2-Nitroaniline EPA 8270D/625 EPA 8270D
2-Nitrophenol EPA 8270D/625 EPA 8270D
3,3'-Dichlorobenzidine EPA 8270D/625 EPA 8270D
3/4-Methylphenols (m/p-Cresols) EPA 8270D/625 EPA 8270D

‘ 3-Nitroaniline EPA 8270D/625 EPA 8270D
4-Bromophenyl phenyl ether EPA 8270D/625 EPA 8270D
4-Chloro-3-methylphenol EPA 8270D/625 EPA 8270D
4-Chloroaniline EPA 8270D/625 EPA 8270D
4-Chlorophenyl phenyl ether EPA 8270D/625 EPA 8270D
4-Nitrophenol EPA 8270D/625 EPA 8270D
Acenaphthene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
Acenaphthylene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
4-Melhylphenol (p-Cresol) EPA 8270D/625 EPA 8270D
4-Nitroaniline EPA 8270D/625 EPA 8270D
Acetophenone EPA 8270D/625 EPA 8270D
Anthracene EPA 8270D/625/ Scan-Sim EPA 8270D Scan Sim
Atrazine EPA 8270D/625 EPA 8270D
Benzaldehyde EPA 8270D/625 EPA 8270D
Benzidine EPA 8270D/625/ Scan-Sim EPA 8270D
Benzo(a)anthracene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Benzo(a)pyrene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Benzo(b)fluoranthene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Benzo(g,h,i)perylene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Benzo(k)fluoranthene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Benzyl alcohol EPA 8270D/625 EPA 8270D
1,1-Biphenyl EPA 8270D/625 EPA 8270D
bis(2-Chloroethoxy) methane EPA 8270D/625 EPA 8270D

‘ bis(2-Chloroethyl) ether EPA 8270D/625 EPA 8270D
bis(2-Chloroisopropyl) ether
(2,2'-Oxybis(1-chloropropane)) EPA 8270D/625 EPA 8270D

(A2LA Cert. No. 3000.01) Revised 09/26/2011
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Analyte / Parameter Non-Potable Water Solid Hazardous Waste
bis(2-Ethylhexyl) phthalate

(DEHP) EPA 8270D/625 EPA 8270D

Butyl benzyl phthalate EPA 8270D/625 EPA 8270D
Caprolactam EPA 8270D/625 EPA 8270D
Carbazole EPA 8270D/625 EPA 8270D

Chrysene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Dibenz(a,h)anthracene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Dibenzofuran EPA 8270D/625 EPA 8270D

Diethyl phthalate EPA 8270D/625 EPA 8270D

Dimethyl phthalate EPA 8270D/625/ Scan-Sim EPA 8270D
Di-n-butyl phthalate EPA 8270D/625 EPA 8270D
Di-n-octyl phthalate EPA 8270D/625 EPA 8270D

Fluoranthene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Fluorene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
Hexachlorobenzene EPA 8270D/625/ Scan-Sim EPA 8270D
Hexachlorobutadiene EPA 8270D/625/ Scan-Sim EPA 8270D
Hexachlorocyclopentadiene EPA 8270D/625 EPA 8270D
Hexachloroethane EPA 8270D/625 EPA 8270D
Indeno(1,2,3-cd)pyrene EPA 8270D/625/ Scan-Sim EPA 8270D Scan-Sim
Isodrin EPA 8270D/625 EPA 8270D
Isophorone EPA 8270D/625 EPA 8270D
Naphthalene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
Nitrobenzene EPA 8270D/625 EPA 8270D
n-Nitrosodimethylamine EPA 8270D/625 EPA 8270D
n-Nitrosodi-n-propylamine EPA 8270D/625 EPA 8270D
n-Nitrosodiphenylamine EPA 8270D/625 EPA 8270D
n-Nitrosopyrrolidine EPA 8270D/625 EPA 8270D
Pentachlorophenol EPA 8270D/625/ Scan-Sim EPA 8270D
Phenanthrene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
Phenol EPA 8270D/625 EPA 8270D

Pyrene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
Total Petroleum Hydrocarbons

(TPH) FL-PRO FL-PRO

Volatile Organics

1,1,1,2-Tetrachloroethane EPA 8260B/624 EPA 8260B
1,1,1-Trichloroethane ‘ EPA 8260B/624 EPA 8260B
1,1,2,2-Tetrachloroethane EPA 8260B/624 EPA 8260B
1,1,2-Trichloro-1,2,2-

trifluoroethane EPA 8260B/624 EPA 8260B
1,1,2-Trichloroethane EPA 8260B/624 EPA 8260B
1,1-Dichloroethane EPA 8260B/624 EPA 8260B
1,1-Dichloroethene EPA 8260B/624 EPA 8260B
1,1-Dichloropropene EPA 8260B/624 EPA 8260B
1,2,3-Trichlorobenzene EPA 504.1/8260B/624 EPA 8260B
1,2,3-Trichloropropane EPA 8260B/624 EPA 8260B
1,2,4-Trichlorobenzene EPA 8260B/624 EPA 8260B
1,2,4-Trimethylbenzene EPA 8260B/624 EPA 8260B
1,2-Dibromo-3-chloropropane

(DBCP) EPA 504 /504.1/8011/8260B EPA 8260B
1,2-Dibromoethane (EDB, '

Ethylene dibromide) EPA 504 /504.1/801}/8260B EPA 8260B

(A2LA Cert. No. 3000.01) Revised 09/26/2011
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

1,2-Dichlorobenzene EPA 8260B/624 EPA 8260B
1,2-Dichloroethane EPA 8260B/624 EPA 8260B
1,2-Dichloropropane EPA 8260B/624 EPA 8260B
1,3,5-Trimethylbenzene EPA 8260B/624 EPA 8260B
1,3-Dichlorobenzene EPA 8260B/624 EPA 8260B
1,3-Dichloropropane EPA 8260B/624 EPA 8260B
1,4-Dichlorobenzene EPA 8260B/624 EPA 8260B
1,4-Dioxane (1,4-Diethylencoxide) | EPA 8260B/8260C SIM/624 EPA 8260B/8260C SIM
2,2-Dichloropropane EPA 8260B/624 EPA 8260B
2-Butanone (Methyl ethyl ketone,
MEK) EPA 8260B/624 EPA 8260B
2-Chloroethyl vinyl ether EPA 8260B/624 EPA 8260B
2-Chlorotoluene EPA 8260B/624 EPA 8260B
2-Hexanone EPA 8260B/624 EPA 8260B
4-Chlorotoluene EPA 8260B/624 EPA 8260B
4-Methyl-2-pentanone (MIBK) EPA 8260B/624 EPA 8260B
Acetone EPA 8260B/624 EPA 8260B
Acetonitrile EPA 8260B/624 EPA 8260B
Acrolein (Propenal) EPA 8260B/624 EPA 8260B
Acrylonitrile EPA 8260B/624 EPA 8260B
Allyl chloride (3-Chloropropene) EPA 8260B/624 EPA 8260B
Benzene EPA 8260B/624 EPA 8260B
Bromobenzene EPA 8260B/624 EPA 8260B
Bromochloromethane EPA 8260B/624 EPA 8260B
Bromodichloromethane EPA 8260B/624 EPA 8260B
wBromoform EPA 8260B/624 EPA 8260B
Carbon tetrachloride EPA 8260B/624 EPA 8260B
Carbon disulfide EPA 8260B/624 EPA 8260B
Chlorobenzene EPA 8260B/624 EPA 8260B
Chloroethane EPA 8260B/624 EPA 8260B
Chloroform EPA 8260B/624 EPA 8260B
Chloroprene EPA 8260B/624 EPA 8260B
cis-1,2-Dichloroethene EPA 8260B/624 EPA 8260B
cis-1,3-Dichloropropene EPA 8260B/624 EPA 8260B
Cyclohexane EPA 8260B/624 EPA 8260B
Dibromochloromethane EPA 8260B/624 EPA 8260B
Dibromomethane EPA 8260B/624 EPA 8260B
Dichlorodifluoromethane EPA 8260B/624 EPA 8260B
Ethyl methacrylate EPA 8260B/624 EPA 8260B
Hexachlorobutadiene EPA 8260B/624 EPA 8260B
Ethylbenzene EPA 8260B/624 EPA 8260B
Iodomethane (Methyl iodide) EPA 8260B/624 EPA 8260B
Isobutyl alcohol (2-Methyl-1-
ropanol) EPA 8260B/624 EPA 8260B
Isopropylbenzene EPA 8260B/624 EPA 8260B
m+p-Xylenes EPA 8260B/624 EPA 8260B
Methacrylonitrile EPA 8260B/624 EPA 8260B
Methyl acetate EPA 8260B/624 EPA 8260B
Methyl bromide (Bromomethane) | EPA 8260B/624 EPA 8260B
Methyl chloride (Chloromethane) EPA 8260B/624 EPA 8260B
Methyl methacrylate EPA 8260B/624 EPA 8260B
Methyl tert-butyl ether (MTBE) EPA 8260B/624 EPA 8260B

(A2LA Cert. No. 3000.01) Revised 09/26/2011
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Analyte / Parameter Non-Potable Water Solid Hazardous Waste
Methylcyclohexane EPA 8260B/624 EPA 8260B
Methylene chloride EPA 8260B/624 EPA 8260B
Naphthalene EPA 8260B/624 EPA 8260B
n-Butylbenzene EPA 8260B/624 EPA 8260B
n-Propylbenzene EPA 8260B/624 EPA 8260B
0-Xylene EPA 8260B/624 EPA 8260B
Pentachloroethane EPA 8260B/624 EPA 8260B
p-Isopropyltoluene EPA 8260B/624 EPA 8260B
Propionitrile (Ethyl cyanide) EPA 8260B/624 EPA 8260B
sec-Butylbenzene EPA 8260B/624 EPA 8260B
Styrene EPA 8260B/624 EPA 8260B
tert-Butylbenzene EPA 8260B/624 EPA 8260B
Tetrachloroethene

(Perchloroethylene) EPA 8260B/624 EPA 8260B
Toluene EPA 8260B/624 EPA 8260B
trans-1,2-Dichloroethene EPA 8260B/624 EPA 8260B
trans-1,3-Dichloropropene EPA 8260B/624 EPA 8260B
trans-1,4-Dichloro-2-butene EPA 8260B/624 EPA 8260B
Trichloroethene

(Trichloroethylene) EPA 8260B/624 EPA 8260B
Trichlorofluoromethane EPA 8260B/624 EPA 8260B
Vinyl acetate EPA 8260B/624 EPA 8260B
Vinyl chloride EPA 8260B/624 EPA 8260B
Xylene (total) EPA 8260B/624 EPA 8260B
Pesticides-Herbicides-PCBs

2,4,5-T EPA 8151A /615 EPA 8151A
2,4-D EPA 8151A /615 EPA 8151A
2,4-DB EPA 8151A /615 EPA 8151A
3,5-Dichlorobenzoic acid EPA 8151A /615 EPA 8151A
4.4'-DDD EPA 8081B/608 EPA 8081B
4.4'-DDE EPA 8081B/608 EPA 8081B
4,4-DDT EPA 8081B/608 EPA 8081B
4-Nitrophenol EPA 8151A/615 EPA 8151A
Acifluorfen EPA 8151A/615 EPA 8151A
Aldrin EPA 8081B/608 EPA 8081B
alpha-BHC (alpha-

Hexachlorocyclohexane) EPA 8081B/608 EPA 8081B
alpha-Chlordane EPA 8081B/608 EPA 8081B
Aroclor-1016(PCB-1016) EPA 8082A/608 EPA 8082A
Aroclor-1221 (PCB-1221) EPA 8082A/608 EPA 8082A
Aroclor-1232 (PCB-1232) EPA 8082A/608 EPA 8082A
Aroclor-1242 (PCB-1242) EPA 8082A/608 EPA 8082A
Aroclor-1248 (PCB-1248) EPA 8082A/608 EPA 8082A
Aroclor-1254 (PCB-1254) EPA 8082A/608 EPA 8082A
Aroclor-1260 (PCB-1260) EPA 8082A/608 EPA 8082A
Aroclor-1262 (PCB-1262) EPA 8082A/608 EPA 8082A
Aroclor-1268 (PCB-1268) EPA 8082A/608 EPA 8082A
Azinphos-methyl (Guthion) EPA 8141B/614 EPA 8141B
Bentazon EPA 8151A/615 EPA 8151A
beta-BHC (beta-

Hexachlorocyclohexane) EPA 8081B/608 EPA 8081B
Bolstar (Sulprofos) EPA 8141B/614 EPA 8141B

(A2LA Cert. No. 3000.01) Revised 09/26/2011
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

Chloramben EPA 8151A/615 EPA 8151A
Chlordane (tech.) EPA 8081B/608 EPA 8081B
| Chlorpynfos EPA 8141B/614 EPA 8141B
Coumaphos EPA 8141B/614 EPA 8141B
Dacthal (DCPA) EPA 8151A/615 EPA 8151A
Dalapon EPA 8151A/615 EPA 8151A
delta-BHC EPA 8081B/608 EPA 8081B
Demeton-o EPA 8141B/614 EPA 8141B
Demeton-s EPA 8141B/614 EPA 8141B
Diazinon EPA 8141B/614 EPA 8141B
Dicamba EPA 8151A/615 EPA 8151A
Dichlorofenthion EPA 8141B/614 EPA 8141B
Dichloroprop (Dichlorprop) EPA 8151A/615 EPA 8151A
Dichlorovos (DDVP, Dichtorvos) | EPA 8141B/614 EPA 8141B
Dieldrin EPA 8081B/608 EPA 8081B
Dimethoate EPA 8141B/614 EPA 8141B
Dinoseb (2-sec-buty1-4 ,6-
dinilrophenol, DNB P) EPA 8151A/615 EPA 8151A
Disulfoton EPA 8141B/614 EPA 8141B
Endosulfan I EPA 8081B/608 EPA 8081B
Endosulfan IT EPA 8081B/608 EPA 8081B
Endosulfan sulfate EPA 8081B/608 EPA 8081B
Endrin EPA 8081B/608 EPA 8081B
Endrin aldehyde EPA 8081B/608 EPA 8081B
Endrin ketone EPA 8081B/608 EPA 8081B
‘ EPN EPA 8141B/614 EPA 8141B
Ethion EPA 8141B/614 EPA 8141B
Ethoprop EPA 8141B/614 EPA 8141B
fensulfothion EPA 8141B/614 EPA 8141B
fenthion EPA 8141B/614 EPA 8141B
gamma-BHC (Lindane, gamma-
Hexachlorocyclohexane) EPA 8081B/608 EPA 8081B
amma-Chlordane EPA 8081B/608 EPA 8081B
Heptachlor EPA 8081B/608 EPA 8081B
Heptachlor epoxide EPA 8081B/608 EPA 8081B
Isodrin EPA 8081B/608 EPA 8081B
Malathion EPA 8141B/614 EPA 8141B
MCPA EPA 8151A/615 EPA 8151A
MCPP EPA 8151A/615 EPA 8151A
Merphos EPA 8141B/614 EPA 8141B
Methoxychlor EPA 8081B/608 EPA 8081B
Methyl parathion (Parathion.
methyl) EPA 8141B/614 EPA 8141B
Mevinphos EPA 8141B/614 EPA 8141B
Mirex EPA 8081B/608 EPA 8081B
Monocrotophos EPA 8141B/614 EPA 8141B
Naled EPA 8141B/614 EPA 8141B
Parathion, ethyl EPA 8141B/614 EPA 8141B
Pentachlorophenol EPA 8151A/615 EPA 8151A
Phorate EPA 8141B/614 EPA 8141B
Picloram EPA 8151A/615 EPA 8151A
Ronnel EPA 8141B/614 EPA 8141B
Silvex (2A.5-TP) EPA 8151B/615 EPA 8151B

(A2LA Cert. No. 3000.01) Revised 09/26/2011
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Analyte / Parameter Non-Potable Water Solid Hazardous Waste
Stirofos EPA 8141B/614 EPA 8141B
Sulfotepp EPA 8141B/614 EPA 8141B
Tetraethyl pyrophosphate (TEPP) | EPA 8141B/614 EPA 8141B
Tokuthion (Prothiophos) EPA 8141B/614 EPA 8141B
Toxaphene (Chlorinated
camphenc) EPA 8081B/608 EPA 8081B
Trichloronate EPA 8141B/614 EPA 8141B
Preparation Methods
Fraction Analytical Method Preparation Method
Cyanide fg&?g;‘EEPA 335.2/SM EPA 9010C
TX EPA 9056A EPA 5050
Metal water prep EPA 6020A/200.8 EPA 3005A
Metals soil prep EPA 6020A EPA 3050B
Metals TCLP prep EPA 6020A/200.8 EPA 3010A
Extractable organics and EPA
Pesticides <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>